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PUBLIC NOTICES 





rown Agents for the 
COLONTES 
COLONIAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi 





dates are INVITED for the following 

ASSISTANT ENGINEERS _ (3) RE 
QUIRED by the GOVERNMENT of NIGERIA for 
tailway Surveys for a tour of twelve to eighteen 
’ hs, with possible extension Free quarters and 
pa es and outfit allowance of £60 on first appoint 
me Liberal leave on full salary Salary £480 for 
th years, then £510, rising by anrual increments 
of £30 to £720 a year, and thence rising by annual 
in nents of £40 to £920 a year Candidates, age 
, 35 years, must have passed Sections A and B 
f the examination to qualify for the AMICE 
Diploma or hold professional qualifications recog 


i by the Institution of Civil Engineers as exempt 
examinations. Must have had expe 


nise 


ing from those 


rience on Railway Location. 

M/732.—CIVIL ENGINEER REQUIRED by the 
GOVERNMENT of CEYLON for appointment as 
Irrication Engineer for three years’ service and pros 
pect of permanency Salary £500. rising to £000 a 
vear by annual increments of £40 (£600 a year on 
attaining 30 years of age) Free quarters and free 
passages provided Candidates, unmarried, 26 to 31 

rs of age, must have passed examination to qualify 

Associate Membership of the Institution of Civil 
} yeers or hold professional qualifications recog- 
nised by the Institution as exempting from Parts A 
and B of that examination, and have had at least 
three years’ practical experience on Waterworks, 
Drainage or Harbour and Dock Works 

Apply at once by letter, stating age, whether 


swrried or single, and full particulars of qualifications 
and experience, to the CROWN AGENTS FOR THI 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
the reference number against the appointment for 
which application is made 1362 





“ee - ‘ 7 
dministrative County of 

4 LONDON 
The London County Council invites APPLICA 
TIONS for the POSITION of PRINCIPAL of the 
1.C.C, Hacknéy Technical Institute, Dalston-lane, E.8 


The work of the Institute comprises 





I.) Junior technical day school for training 
boys for engineering and allied trades ; 
11.) School of art (day and evening 
IIl.) School of music (day and evening 
ay Evening classes in mechanical and electrical 
engineering, sanitary science, and trade 
subjects 
Salary seale £820.£50-£960 
Apply. EDUCATION OFFICER (T.1a), The County 
Hall, Westminster Bridge, 8.E. 1 (stamped addressed 
nvelope), for form, to be returned by 16th April, 1928 
Canvassing disqualifies 
MONTAGU H. COX, 
68 Clerk of the London County Council 
° ° ‘ 
iddlesex Education Com- 
MITTEE 
SOUTHALL JUNIOR TECHNICAL 8 moet . 
BEACONSFIELD-ROAD, SOUTHA 
REQUIRED —oa~ LY. ASSIST ANT 
MASTER, to teach Workshop Practice, including 
Metal Plate Work. Knowledge of Machine Theory and 
Desicn desirable Games a recommendation State 
subsidiary subjects. Salary Burnham Secale (London 


Forms of application, which may 





be obtained from | 


the undersicned on receipt of stamped addressed 
foolseap envelope, to be returned immediately to the | 
Principal at the School 
H.“M. WALTON, 
Pecretary 
Education Offices 
49, Focleston-square, §.W.1 1361 





Bengal Nagpur Railway Com- 


PANY, LIMITED 
The Directors are prepared to receive TENDERS 
for -— 
220 PAIRS CHILLED CAST IRON WHEELS 
WITH STEEL AXLES. and 
8 PAIRS CAST OR WROUGHT STEEL DISt 
WHEELS 


Specification and form of Tender can be obtained 


ut the Company's Offices, 132, Gresham House, Old | 
Broad-street, London, E.C. 2, on or after Tuesday, 
th March, 1929 
A fee of 10s. will be chareed for each copy of the 


specification, which is NoT returnable. 
Tenders must be submitted not later than 
Wednesday, 3rd April, 1929 
The Directors do not bind themselves to 
lowest or any Tender, and reserve to themselves the 
ght of reducing or dividing the order. 


Noon on 


ty Order of the Board, 
R. C. VOLKERS 


Secretary 





Midlands Joint Elec- 


» 
\\ est 
TRICITY AUTHORITY 
TRONBRIDGE POWER STATION 
TENDERS are INVITED by the above-mentioned 
Authority from contractors experienced in the 
andling of large contracts of a similar nature for the 


BUILDING and CIVIL ENGINEERING WORK 
xcluding Steel Work) in connection with the Con 


truction of the First Section of a Power Station at 
Buildwas, near Ironbridge, in the County of Salop 
The conditions of contract, together with a descrip- 
m of the works to be executed, may be obtained 
om Mr. E. F. Hetherington, M.1.E.E., MI. Mech. E., 
hief Engineer and Manager. at the offices of the 
\uthority, on payment of a deposit of £2 2s.. whic 
ill, after the Authority have come to a decision 
pon the Tenders received, 
rovided he shall have sent in a bona fide Tender 
nd shall not have withdrawn it 
Additional copies of the conditions of contfact and 
the description of works may be obtained ‘un pay- 
vent of £1 1s. per copy, which will not be returned 
Drawings may be inspected at the offices of the 
Authority by appointment with the Chief Engineer 
nd Manager, who will arrange for representatives 
f contractors proposing to submit Tenders to inspect 
he site 
Tenders must be forwarded under sealed cover, 
endorsed ‘‘ Tender for Contract No. 1, Ironbridge 
Power Station,’’ so as to reach the undersigned not 
ater than 10 a.m. on Saturday, 13th April, 1929 
The Authority do not bind themselves to accept the 


lowest or any Tender. 
H, F. CARPENTER, 
Clerk and Treasurer 
Offices of the Authority : 
cenix Buildings, 


Dudley-road, Wolverhampton, 
18th March, 1929. 1336 


accept the | 








be returned to the tenderer, | 





PUBLIC NOTICES 





No. 


mr. PETTY 


JOHANSEN.) 





The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING, 


> 


Institution of Naval Architects 
Spring Meetings. . 32s) 


Regenerative Surface Condensers 


The Leipzig Fair—No. II. 


——— 


The London Power Company 
No. VI. 


Research in Mechanical Engineering by 
Small-Scale Apparatus. . 18) 


The Institute of Metals—No. II. 





Transporting and Erecting a 105 Ton 
Stator. 


Direct Generation of High Tension Alternating 
Currents. 


THE ENGINEER, 22 - 3- ; 


IIT. 


(P. 313) 
THE ENGINEER, 22 


(P. 327) 
THE ENGINEER, 


99 
os 


3-2 


(P. 312) 
THE ENGINEER, 


THE ENGINEER, 22 - 3 - 29. 
(P. 316) 


THE ENGINEER, 22 - 3 - 29. 


(P. 332) 
THE ENGINEER, 22 - 3 - 29. 


(P. 321) 





ity of Leicester Water 
DEPARTMENT 
TEMPORARY ENGINEERING ASSISTANT 
The Water Committee are prepared to receive 
APPLICATIONS for the POST of TEMPORARY 
ENGINEERING ASSISTANT on the Design and Con 
struction of a Pipe Line, 12 miles long, and works in 
connection therewith 
The salary paid will 
annum. 
Applications, stating age, experience, qualifications. 
and present salary, together with copies of not more 
than three recent testimonials, will be received by me 
not later than Noon on April 8th, 1929 
Preference will be given to Corporate 
the Institution of Civil Engineers 
Canvassing members of the Committee will 
qualify applicants 
G. T. EDWARDS, M. Inst. C.E., 
Engineer and Manager, 


be at the rate of £500 per 


Members of 


dis- 


Waterworks Office, 
Bowling Green-street, Leicester. 1350 





SITUATIONS OPEN 


COPIES or Testmontats, NOT Onrormals, unizss 
SPECIFICALLY REQUESTED. 





\ JANTED, GENTLEMAN, to Travel in Tropical 
climates after serving period of training in 
England, well trained in practical and theoretical 


Age about 23.—Address, 1352, 


1352 a 


Railway Engineering. 
The Engineer Office 





Wy aasse. TRAINED MAN for Ice and Cold Storage 
Plant, preferably with knowledge of Suction 
Gas Engines. To work 12-hour shifts for the season 





Good references essential. State wage and age, with 
copies of recent estimonials—Apply, NEWBURY 
PURE ICE and COLD STORAGE Co., Ltd., Bartholo- 
mew-street, Newbury. P5656 a 
LARGE GENERAL ENGINEERING CO. RE 
QUIRE the SERVICES of an ASSISTANT 
WORKS MANAGER with up-to-date experience of 
Rate Fixing and Output on all types of machines 
Applicants to state age, details of experience and 





salary. Applications treated confidentially.—Ax +. wee 

1316, The Engineer Office 13 

REPRESENTATIVE is REQUIRED for York- 
i shire and Lancashire, North Wales, and Midland 
Counties, for ngineering and Foundry Works. 
One who has been connected with the General 
Engineering and Colliery requirements of these 
Districts. 

Must be good Mechanical Engineer, with ability 
for increasing present productions and influencing 
business. 

Address, with full particulars of experience, refer- 
ences, and salary required, 1300, The Engineer 

ce. 1300 a 





SSISTANT WORKS MANAGER REQUIRED for 
i works manufacturing H.T. Switchgear Expe 
rience in modern workshop practice, planning, rate- 
fixing and up-to-date machine processes. Successful 
applicant must have initiative and be capable in 
control of labour Knowledge of electrical gear an 
advantage, but not essential State in confidence age, 


experience, reference and salary.—Address, 1327, The 
Engineer Office. 1327 a 
IRCULATION MANAGER for a Leading Trade 


Journal. Intimate knowledge of Engineering 





























: ae as iad — and Electrical Industries essential An unusual 
c. A. PARSONS & J. ROSEN.) THE ENGINEER, 22 - 3 - 29. opportunity.—Apply, stating remuneration, to Box 
644, W. H. Smith and Son, Strand House, W.C. 2 
P5662 A 
SNGINEER, Age 27 to 30, Unmarried, University 
——— 4 education and thorough theoretical and wor 
shop training, degree not essential, REQUIRED by 
Firm of Dredging Engineers in Egypt. Salary £500 
INDEX TO ADVERTISEMENTS, PAGE 85. | '2.iti sss tsi i2e vase, 
’ - should state previous experience, with full details of 
education and training —Apply to EGYPTIAN 
DREDGING ©CO., Ltd., 17, Sharia Kasr El-Nil, 
Cairo. 1360 a 
TICES _ PUBLIC NOTIC a mg aoe a ae 
PUBLIC NO —s = ree ES q NGINEER, First-class, RE SQU IRED for Design of 
4 Electrical and Wireless Equipment. Salary and 
>.: prospects good for designer of standing Address 
he Assam - Bengal Railway applications, marked ‘* Confidential,’ 1285, The Engi- 
. neer O > 285 A 


COMPANY, LTD 

DISTRICT LOCOMOTIVE SUPERINTENDENT 

The Assam-Bengal Railway Co. are prepared to 
receive APPLICATIONS (by letter only) from properly 
qualified candidates for APPOINTMENT as 

DISTRICT LOCOMOTIVE SUPERINTENDENT 

Candidates must have had a good general education 
and also a good technical education at a recognised 
Engineering College They must have received a 
thorough training as Locomotive and Mechanical Engi- 
neers with a British Railway Company or with 
Locomotive Builders of standing, and subse 
quently have had charge of large ** Running Sheds *” 
or as Divisional Officers, and must possess a sound 
knowledge of applied mechanics and of materials used 


good 


in shops Ace about 34 years i 
SALARY Rupees 775 plus overseas pay (if 
admissible) per calendar month, with increases in 
accordance with the rules in force, a'so benefits of 
Provident Func 
TERMS A three years’ agreement (subject to 


extension if agreeable to both parties), 


passage to India and home again on satisfactory 
termination of services 
The selected candidate will be required to pass a 
strict medical examination before final appointment, 
Letters of application, giving candidates’ ag 
whether married or single, details of general and tec h 
nical education, training and subsequent experience 


with dates, accompanied by 
COPIES ONLY of testimonials, &c.. which cannot be 
returned, should be addressed to the undersigned not 
later than Thursday, 4th April, 1929 
By Order of the Rene. 
THOS. C, BRETT, 


Secretary 


in chronological order), 


20th March, 1929 
Bishopsgate House. 


80, Bishopsgate, E.C. 2 1356 
rhe Madras and Southern 
MARR ATTA Sa WAY COMPANY, Limited, 
invite TENDE 

556 PAIRS “WHEE LS AND AXLES for CAR- 
RIAGES and WAGONS (BROAD and METRE 

GAUGES). 
Tenders are au in on Tuesday, 9th April, 1929, 


by 2 p.m, 

Tender form obtainable at the Company's Offices ; 
fee One Guinea, which is not returnable 

The Directors do not bind themselves to 
lowest or any Tender. 

Company’s Offices : 

25, Buckingham Palace-road, 
* Westminster, 8.W. 1, 1354 


first-class free 


accept the 





Key ptian Government. 


TENDERS are REQUIRED for the SUPPLY 


and ERECTION at site for the Government rregteg 


Press, Cairo, of a 120-kW D.C. DIESEL ELECTRIC 
GENERATING SET with FOU NDATIONS and 
MODIFICATION te existing BUILDING, 4in 
diameter ARTES ELL and SMALL ELEC- 


: IA J : 
TRICALLY DRIVE ~ COOLING WATER PUMP. 
Tenders to be submitted direct to the DIRECTOR- 


GENERAL, Mechanical Department, Ministry of 
Public Works, Cairo, and to reach his office not 
later than Noon, 15th May, 1929. 


Conditions and form of Tender are available for 
issue from the office of the Chief Inspecting Engineer, 
41, Tothill-street, London, 8.W.1, against a remit- 
tance of 10s. 6d., which sum is not returnable. A 
set of conditions is also available for scrutiny. 

Reference No. Mech. 5.2/32/10168 to be quoted in 
all correspondence. 13807 





Indian Railway Com- 


Y 
outh 
Ss PANY, LIMITED 


The Directors are prepared to receive TENDERS for 
the SUPPLY of 


1. SOLID-DRAWN STEEL BOILER TUBES 

2. ELECTRICAL Ml ATERIALS and FITTINGS 

8. IRON CHAIN 

4. WOOD HAN y ES 

5. DOG SPIKES, Fis sHBOLTS and NUTS. 

6. CAST IRON PIPE 

Specifications and ons of Tender will be available 
at the Company's Offices, 91, Petty France, West- 
minster, 8.W. 1. 

Tenders, addressed to the Chairman and Directors of 
the South Indian Railway Company, Limited, marked 

Tender for Solid-drawn Steel Boiler Tubes,’’ or as 
the case may be, with the name of the firm tendering, 
must be left with the undersigned not later than 
Twelve Noon on Friday, 5th April, 1929. 

The Directors do not bind themselves to accept the 
lowest or any Tender 

A charge, which will not be returned, will be made 
of 10s, for each copy of Specification No. 1, and of 
‘8. for each copy of Specification No. 2, and of 2s. 6d. 
for each copy of Specifications Nos, 3 to 6 

Copies of the drawings may be obtained at the 
offices of the Company's Consulting Engineers, Mesers 
Robert White and Partners, 8, Victoria-street, 8.W. 1 


A. MUIRHEAD. 








 . ——a> A GRADUATE with First-class 
4 Honours is REQUIRED to revise correspondence 


courses and correct students’ answers in engineering 


subjects. About ten hours’ work per week will be 
wanted.—Apply, * ENGINEERING,” University 
Book Company, 47, Great Russell-street, London, 
Wc. 1, 373 A 


N ECHANICAL or MINING ENGINEER WANTED 
in North of England by Company having con 
tract for total output Investment £3000 Salary 
£500 p.a Directors’ fee £100 p.a.. 10 per cent 
interest and share of profits. Total probable return 
£1800 p.a Open to solicitors’ and accountants’ 
investization.— Write, Box 111 at Horncastle’s, 60, 
Cheapside, E.C. 2. P5652 a 
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SITUATIONS OPEN (cont!nued) 





| eee of CHARTERED PATENT AGENTS RE- 
IRE a TECHNICAL 

dealing without supervision with the preparation and 

prosecution of applications in this country and con- 


tinental Europe Preference will given to an 
unmarried man of between 25 and 30 years of age 
possessing personality in addition to the requisite 
technical ability, and to a suitable applicant a pro- 
gressive position with excellent prospects can be 
offered Although it is desirable that applicants 


passed the qualifying examination of the 
Institute, it is not essential. Replies should state 
fully every particular which the applicant considers 
will assist the advertisers to make a selection.—Box 
642, c/o Judd’s, 47, Gresham-street, E.C, 2, 1337 a 


] INEER.—NORTHERN FIRM RE- 
QUIRES 
to Control Heating 


SERVICES of fully competent MAN 
Department. Applicants must 
have had experience 
petent to act without supervision, 


should have 





EATING 





in all Heating Systems, be com- 
and control staff. 





Commencing salary £400/£500, according to expe- 
rience Apply in first instance to W ROGER 
PRESTON, Consulting Engineer, 7, Southampton- 
street, Bloomsbury-square, London, W.C_. 1. 1828 a 
*ORTH - EAST COAST REPRESENTATIVE 
4 WANTED, with shipyard connection, to Sell 
Solid-drawn Steel Tubes and Fittings. Applicants 
iust be well established and able to influence ye 


The Engineer Office. 134 


1347, 
EQt IRE D, the SERVICES of an ESTIMATOR, 
capable of measuring up work for ,Yarious con- 


Adc iress, A 


hess 








tracts for the supply and fixing of ‘* Decoment’ 
( amgat Slabs.— Applications, giving full poreioniare. 
made by letter only to the MANAGING 


The Decorative Cement Panel Co., Ltd., 


be 
RECTOR 
Westminster, 5.W P5659 A 








‘bs, Dean’s-yard, 

NALES DEPARTMENT WANTS ASSISTANT, 
> experienced Grinding and General Machine Tooi 
Practice Good commercial correspondent essential 
-Apply by letter, stating experience, age, salary 
required, THE CHURCHILL MACHINE TOOL CoO., 
Ltd., Broadheath, near Manchester, 1370 A 
Y ALES waxy ER REQUIRED. to Reside in 
‘oi Bristol 5-35 years, single, to Sell Lubrication 


and Filtratix "” Systems. Salary £20 per month plus 
» per cent. commission on ‘sales.— Address, giving full 
personal details, 1326, The Engineer Office. 1326 4 





is a VACANCY in the Production Depart- 

ment of a large manufacturing concern in N.W, 
London for an educated young MAN with engineering 
nowledge and training. Age 24 to 30. Applicants 
will be trained for a responsible position.—Write, 
stating age, experience, salary eupertes. 4 B.D at 


Horneastle’s, 60, Cheapside, E.C. "S751 A 
Vacancy EXISTS in Mechanical Testing Depart- 
ment of an Engineering Works. Applicants 
should be well educated, particularly in practical and 
spplied mathematics and dynamics. Details of age, 


r\HERE 








elucation, and salary required.—Address, 1321, The 
Engineer Office. 1321 a 
TELL-KNOWN FIRM of Boiler Plant and Com. 


\ 


bustion Engineers REQUIRE the SERVICES of 
ASSISTANT ENGINEERING REPRESENTATIVE 
for Midlands Intimate knowledge of Boiler Plants 
generally and Mechanical Stoking and Coal and Ash- 


handling Plants, &c., desirable.—Address, with full 
details as to experience, references, salary desired, 
1371, The Engineer Office. 1371 A 

















ASSISTANT capable of 





YARROW HOME and HOSPITAL 


FOR CHILDREN 


BROADSTAIRS. 
For the Early & Preventive Treatment of Disease & Convalescence after illness. 





The Hospital is intended for the children of Members of the Institution of 
Civil Engineers, the children of architects, artists, authors, clergymen, members 
of the medical, legal, and other professions, members of scientific societies, 
officers of the’ Navy, Army, and Royal Air Force, officers of the Merchant 

Navy, schoolmasters and university professors. 


Accommodation is provided for 50 Boys between the ages of 4 and 12 
years, and 50 Girls between the ages of 4 and 14 years. 
the age limits may be raised to 14 for Boys, and 16 for Girls. 





Fee 21/= per week, or as may be arranged, and travelling expenses. 





116, Victoria 


Particulars can be obtained from the Secretary :— 
Street, Westminster, LONDON, S. W.1. 


In special cases 


—- 

















SITUATIONS OPEN 


(continued) 











h 


an 


NIRST-CLASS DRAUGHTSMAN REQUIRED, 


bil 


SIRST-CLASS 
REQUIRED for miscellaneous Crane 
Must have had experience in up- 


age, 


128 


STRUCTURAL 


d similar work. 


to-date structural works and be familiar with 
latest office and works practice for this class of work. 
giving full particulars of experience. stating 
salary required, 
COWANS, SHELDON and CO., 


Apply, 


references, and 


DRAUGHTSMAN 


Limited, 


Structures 
the 
to Messrs. 


Carlisle 
1353 A 





land district, used to Design of 


Cranes and General Lifting Tackle on own responsi- 
sound theoretical training essential .— 


ity ; 
7, The Engineer Office. 





Mid- 
Mudern Electric 


Address 
1287 a 





Ny 


IRST-CLASS MECHANICAL 


age, technical qualificati 


DRAUGHTSMAN 
WANTED AT ONCE, with thorough knowledge 
of Overhead Electric Travelling Crane Practice. 
experience, 
required.—Address, 1325, The Engineer Office. 


State 
salary 
1325 a 


ors and 





J 


En 


experience ; 


UNIOR DRAUGHTSMAN 


firm 


zineer Office. 


WANTED by London 
of Refrigerating Engineers. 
fullest particulars.— Address, 


Age, salary, 
1294, e 
1204 A 





4 London 
rience, and salary required, 


ADY TRACERS, Experienced, 
office.—Address, stati 


1357, The 





Maan TOOL DRAUGHTSMAN REQUIRED 
4 for intermediate work.—Apply, giving full par- 
ticulars, age, and salary required, to ALFRED 
HERBERT, Ltd., Coventry. 1334 Aa 


WANTED for 

ng age, ex pe- 

Engineer Office. 
1 A 










































































SITUATIONS WANTED (continued) 





4 electrical, 
instruments, 
SPONSIBLE 
Office 


HS 


neering 
trical 
strong 
efficient, 


& 


Hc L. aes 


[— lec 


Office 


POST 


(32), 
machinery, 
technically 
DESIRES MANAGERSHIP 
scope for big results.— 


YNGINEER WORKS MANAGER, Mechanical 


experience 
organiser, 
P5670, 


exceptional c 
capable 


-Address, 


ce 
The 
F 
COMMERCIA 
wide gen 
oil engines 
with export 
connection, 
or Pt 
The 


and 
school, 


SALES 
public 
especially 
conversant 
London 


ige, 


Address, P5666, 


P5666 B 


SEEKS 


and 
lockwork, 
RE: 


Engineer 
ENGI- 
eral engi- 
and elec 
markets, 
energetic, 
ST with 
Engineer 


L 





ings, A.C. and 
pumping 
water 
spoken. 


ters, 


EFRIGERATING 

experience in charge of large plants ane build- 
plants, artesian wells. 
evaporators 
First class 
abroad.— Address, 


ENGINEER (44), 


D.C, and 


air 


generators, B. 
compressors, 
and distillers. 
B.O.T. Certificate. 
P5617, 


First-class 


The Engineer Office 
P5617 


boilers, 


Spanish 
Home or 


R 





~ UITABLE P« 
\ buyer ; 
anical, 
chase, 
plant, 


\ 
pA hav 
ADDITIONAL 
Address, P5458, 


wide 
electrical and constructional experience, 
inspection, 
machinery, 
highest integrity.—Address, 1378, The Engineer Office. 





U s rs NDING 
VEYOR, extensive technical 


SCOPE for his energy 


Expert 
Americ: 


IST REQUIRED by 


European and 


shipping, testing, 
metals, stores; g0« 


mal 


ENGINEER and 
and cc 
unproductive, I 


and 


ing time 


The Engineer Office. 


ability. — 
P5 


Engineer 
an mech- 
pur- 
ntenance, 
organiser, 


1378 B 

MARINE 
eo reial 
)ESIRES 


9658 B 





I 


RAUGHTSMAN 


(28). Experienced in 





Mechanical 





Maron 22, 1929 
—=— 


—————___ 





AGENCIES 


A Wall- KNOWN ELECTRICAL FIRM, Many. 
facturing electrical measuring instruments, RE. 
QUIRES REPRESENTATIV ES on commission basi 
in towns of the British Isles.—-Please give full par. 
ticulars to Box 461, ee and Simmons, 34, 
Throgmorton-street, EB. o r » 








N Old.established FIRM of ENGINEERS’ 

d AGENTS, with live connection, would be pleas: d 

to NEGOTIATE with reliable MANUFACTURER < 

REQUIRING REPRESENTATION in London aj 

Home Counties.—Address, P5470, The Engineer Off, 
P5 


70 pb 





YOLL cz RY TUBS.—Old-established FIRM of MAN! . 
4 FA RERS are WILLING to CONBIDER t).c 
APPOINTMENT of a gy agg yy for Se 
land for their Colliery Tubs, &c.; also one for Nort). 
umberland and Durham. Replies invited from we 
established firms of representatives with a live co 
nection among the collieries in their respective areas 
Address, giving particulars of connection, terms ;.. 
quired, &c., 1179, The Engineer Office. 1179 b 
(yp ReTLENan, ENGINEERS’ AGENT, 18 Years’ 
a penenel oun collieries, engineering works and 
shipyards, N.E. vast. with sound business, Rp». 
QUIRES further AGENCY orany propositions, Capi:aj 
available, wishing to extend, would sell direct or 
otherwise.—Address, P5495, The Basincer Ose. 
5495 pb 








‘{ENTLEMAN, with Extensive Connection En 
yw neers and manufacturers, DESIRES to REPR 
SENT first-class HOUSE.—Please address, P56") 
The Engineer Office. "5061 1 


| EPRESENTATIVE, 

among engineers 
England, DESIRES AG 
other lines of interest 
neer Office 





with Excellent 
and merchants 
ENCY in Iron 
Address, P5664, 


Connect j..» 
in North of 
and Steel or 
The Er 
P5664 1 





‘ALES ENGINEER, A.M.1I. Mech. E., A.M.IE.} 
of exceptional technical experience and twe: 
years’ sales representation in London and elsewhe: 
DESIRES additional high-class AGENCY for Lond. ’ 
Power Plant 


y 


area, pre‘erably in Steam and Electric 
lines Good connection and energetic worker 
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A Seven-Day Journal 


The Dinwoodie Railway Accident Report. 


On Friday, March 15th, the Ministry of Transport 
issued the report of Tieut.-Colonel Mount on the 
collision of October 25th at Dinwoodie on the London, 
Midland and Scottish main line between Lockerbie 
and Beattock. Owing to a mechanical defect in the 
locomotive, a freight train came to a stand at 2.45 a.m. 
with its brake van about 1373 yards north of Din- 
woodie signal-box. That initial fact led Colonel 
Mount to remark that the case in question shows 
how a detail in the locomotive shed—the failure to 
see that a nut had a split pin—may lead to a chain 
of circumstances on the road, culminating in such 
results. The guard with the freight train worked to 
his rules, but not quickly enough, and so it was 
not duly protected by detonators. The signalman 
at’ Wamphray, the next box to the north, was in the 
habit of dozing to make up for loss of sleep during 
the day owing to domestic duties caused by the illness 
of his wife. He apparently anticipated the arrival 
of the freight train and gave its arrival signal at 
2.48, and then sat down and fell asleep. He was 
awakened by the signalman at the next box ringing 
him up and saying that he had not had the “ train- 
entering-section "’ for the freight train, so the Wam- 
phray man, assuming that the freight train had passed 
and that he had not heard it, gave that signal. The 
* Royel Highlander ” express from Euston to Aber- 
deen and Inverness was then offered to Wamphray 
from Dinwoodie, and accepted. The man at the 
latter station having had * train-out-of-section”’ for 
the freight train at 2.45, and having had the express 
accepted, lowered his signals for the latter, and 
the collision followed. The express was drawn by 
two engines, and all four enginemen were killed, 
whilst five passengers suffered from minor injuries or 
shock effects. The report contains four recommenda- 
tions. They are (1) the acceleration of the com- 
pany’s programme of providing modern block instru- 
ments, although it is clear that this accident might 
have been equally brought about had standard three- 
wire, three-position instruments been in use; (2) 
that the rules governing the guard’s duty under such 
conditions be reviewed so as to ensure a more prompt 
protection of a train that has come to a stand; 
(3) improvement of detonators as the two alleged to 
have been exploded were apparently not heard by 
the enginemen ; (4) the use of some form of flare or 
Verey light as a last emergency. Earlier in the 
report it is remarked that the way in which an all- 
steel brake van, which was next to the engines, with- 
stood the terrific forces was remarkable. 


The Glasgow Electricity Undertaking. 


A REPORT by the general manager, Mr. H. Bell, 
dealing with his preliminary investigation of the 
administration, operation and general efficiency of 
the Glasgow electricity department, was recently 
approved by the Electricity Committee of the 
Glasgow Corporation. It is estimated that the saving 
in revenue expenditure in respect of wages, material, 
debt charges and rates and charges, as compared with 
the previous year, will, owing to various causes, 
amount to £40,000. There will be a reduction in 
capital expenditure in respect of wages amounting to 
£31,000, and of materials amounting to £149,000. 
The principal proposal contained in the report is 
the appointment of a sales manager competent to 
co-operate with the existing technical staff. With 
regard to the welfare scheme, Mr. Bell states that the 
services of the welfare superintendent are no longer 
required, and he suggests that this official be appointed 
records clerk. The manager adds that the general 
improvement in the finances of an undertaking of the 
dimensions of the Glasgow electricity department 
must of necessity be a matter of some years of gradual 
but constant reorganisation and development, but 
he has good reasons to believe that, provided a care- 
ful progressive policy be adopted, the undertaking 
will ultimately prove a credit to the Corporation and 
the city as a whole. 


A Scottish Engineering Amalgamation. 


THE announcement is made that an amalgamation 
has been effected between H. W. Aitken and Co., 
Ltd., of Glasgow, and A. F. Craig and Co., Ltd., of 
Paisley, both of which firms are engaged in the cane 
sugar machinery industry. For many years past the 
firm of A. F. Craig and Co., Ltd., has manufactured 
many of the Aitken sugar machinery specialities, 
and it is now felt that a fusion of interests will elimi- 
nate the duplication of expenses, and will enable 
the machinery to be manufactured and marketed in 
a way which will favour successful competition with 
American and European machinery. The Aitken 
family has been closely identified’ with the West 
of Scotland sugar machinery industry. The father 
of Mr. H. W. Aitken, Mr. T. M. Aitken, began his 
career in 1844 with the firm of P. and W. McOnie, 
which later became the Mirrlees Watson Company, 
Ltd. At a later date Mr. Aitken joined the firm of 


neering Company, Ltd., and he was successively 
the chief designer, manager, and managing partner 
of the McOnie firm. In 1881 Mr. Aitken founded the 
firm of Aitken, McNeil and Co., of Govan, and was 
joined by his son Mr. H. W. Aitken. On the death 
of Mr. T. M. Aitken in 1890, and Mr. John McNeil 
in 1897, Mr. H. W. Aitken founded the present firm. 
He has devoted himself to the improvement and 
construction of cane sugar machinery and has intro- 
duced several specialities which are associated with 
his name. The firm of A. and F. Craig and Co., Ltd., 
was established in 1868, and the works and foundry, 
which now cover over 9 acres, are specially laid out 
forthe manufacture of sugar machinery and chemical 
plant. 


Electricity Charges. 


IN connection with the charges for electricity supply 
and development in rural areas, the Electricity Com- 
missioners have appointed two Committees. The 
first will consider the various kinds of charges and 
tariffs offered by authorised undertakers in connec- 
tion with the supply for lighting, domestic, and power 
purposes. Proposals will be put forward which will 
aim at securing a greater measure of uniformity in 
respect of charges and tariffs in the electricity supply 
industry. The Committee will consist of Mr. H. 
Bentham, of the Provincial Electric Supply Associa- 
tion ; Mr. A. C. Cramb, of the Incorporated Municipal 
Electrical Association; Mr. J. T. H. Legge, of the 
Incorporated Association of Electric Power Com- 
| panies; Mr. F. Purse, of the London and Home 
Counties Joint Electricity Authority ; and Lieut.- 
| Colonel W. A. Vignoles, of the British Electrical 
| Development Association. The second Committee 
| is to consider what steps can be taken to ensure that 
| facilities for assisted wiring and the hire and hire- 
purchase of apparatus are made available in rural 
and other areas of supply, and proposals are to be 
put forward for a practical financial scheme for that 
purpose. The members of this Committee will be Mr. 
| Ll. B. Atkinson, of the Cable Makers’ Association ; 
Mr. H. Bentham, of the Provincial Electricity Supply 
Association ; Mr. 8. E. Bretton, of the Incorporated 
| Municipal Electrical Association ; Mr. D. N. Dunlop, 
|of the British Electrical and Allied Manufacturers’ 
Association ; Mr. J. T. H. Legge, of the Incorporated 
Association of Electric Power Companies; Mr. H. 
Marryat, of the Electrical Contractors’ Association ; 
and Lieut.-Colonel W. A. Vignoles, of the British 
| Electrical Development Association. 











Pulverised Fuel for Locomotives. 


IN a paper which was read in Glasgow last week 
before the Institution of Locomotive Engineers, Mr. 
Roosen, one of the chief engineers of Messrs. Henschel, 
and Son, of Cassel, gave an account of recent German 





| 

| progress in the application of pulverised fuel to loco- 
|motives. In order to further this development, a 
| research company has been formed in which the lead- 
ing German locomotive manufacturers, including 
Messrs. Borsig, Hanomag, Henschel, Krupp, and 
Schwartzkopff, and also coal and lignite syndicates, 
are interested. The test plant is at Messrs. Henschel’s 
works at Cassel. The main work has centred around 
the problem of a suitable burner and the manner of 
carrying the powdered fuel. A diffuser type of burner 
has been adopted. It consists of a hollow trun- 
cated cone, the large end of which is closed by a plate 
with numerous nozzle-shaped orifices, while the rear 
or smaller end is connected to the coal dust and air 
mixing chamber. The issuing jets of air and fuel 
ignite almost immediately in front of the diffuser 
plate, and a soft flame of ball shape is produced. 
No special cooling of the burner is required. The 
ordinary tender is replaced by an enclosed welded 
fuel container, which is furnished with smooth 
sloping sides, so that the powdered fuel is not held up. 
Locomotives have been tested under different con- 
ditions, with trains varying from 1200 to 1300 tons, 
and the simplicity and reliability of operation with 
lignite dust has, it is claimed, been demonstrated. 
Good combustion was obtained even with the engines 
running very slowly, and the time required for steam- 
ing up a pulverised fuel-burning locomotive was 
found to be considerably shorter than that required 
for an ordinary hand-fired locomotive. Several 
2-10-0 superheated steam goods engines for the 
German State Railways are to be fitted with the type 
of pulverised fuel equipment referred to by Mr. Roosen. 


A New Antarctic Exploration Ship. 


PARTICULARS are now available with regard to 
the new ship for the scientific and survey expedition 
in the Antarctic, south of Australia, which is to be 
under the leadership of Sir Douglas Mawson. The 
order has been placed with Ferguson Brothers (Port 
Glasgow), Ltd., by the Crown Agents for the Colonies, 
and the ship will be constructed under the supervision 
of Messrs. Flannery, Baggalley and Johnson. She 
will have an overall length of 232ft., with a length of 
220ft. on the water line, the breadth moulded will be 
36ft., and the depth moulded 20ft. When fully loaded 
the draught will be about 16ft. at a displacement of 
1690 tons. The propelling machinery will comprise 
a single set of steam reciprocating engines of about 
1300 I.H.P. output, steam being provided by two oil- 





W. and A. McOnie, which is now the Harvey Engi- 





fired boilers. The vessel will carry sufficient oil fuel 


for a voyage of 6000 miles at full speed, or one of 
9000 miles at an economic speed. Besides wireless 
equipment, the new ship will be supplied with echo 
sounding gear, and a winch carrying 5000 fathoms 
of wire rope for working large nets at any depth. 
For the hydrological apparatus and the smaller nets, 
auxiliary machines are to be carried. Laboratories 
equipped with the most modern apparatus for sound- 
ing and for chemical and biological investigations are to 
be provided, and the ship will be designed to carry, in 
aldition to the full complement of executive officers, 
a scientific staff of six, with a survey officer, the total 
number of officers and crew amounting to close upon 
fifty persons. With her larger cruising radius the 
new ship will be able to undertake the long ocean 
traverses for which the present ships—-the * Dis- 
covery’ and the “ Wilham Scoresby ’-—are not 
specially suited. 


A New Southern Railway Bridge. 


DuRING last week-end the temporary railway 
bridge over the Orpington by-pass road was taken 
out and the down main span of the new bridge was 
pulled into position. In the week-end to come the 
up main span of the bridge will be moved sideways 
into position, and it is expected that all the steelwork 
will be completed before Easter. The new bridge 
is wider than the existing structure and pro- 
vides for additional tracks when required. It is of 
the deck span type, with a span of 73ft., and is con- 
structed in steel, the floor being covered over with 
concrete and ballasted. The approximate weight of 
the steel span is 300 tons. The bridge was designed 
by Sir Owen Williams, and the contractors are Sir 
Lindsay Parkinson and Co., the steelwork being 
supplied by the Horseley Bridge and Engineering 
Company, Ltd. The whole of the work, a beginning 
with which was made in January, 1928, has been 
carried out under the direction of the Chief Engineer 
of the Southern Railway and his staff. The Orpington 
by-pass road was completed nearly eighteen months 
ago, but its use has been somewhat restricted by the 
narrow tunnel beneath the railway, which the new 
bridge is to replace; the portion of the road under- 
neath the railway will be widened by the autumn, 
so that it can be used by the main traffic, and the 
congestion of traffic in St. Mary Cray avoided. 


A Labour View of Machine Tools. 


At the annual dinner of the Machine Tool Trades 
Association, held in London on Wednesday evening, 
Mr. J. T. Brownlie, President of the Amalgamated 
Engineering Union, responding to the toast of “ In- 
dustry,”’ which Sir Alfred Herbert had proposed, 
treated his audience to a modern labour leader's out- 
look on the machine tool as a factor in our social organ- 
isation. He described the machine tool maker as 
the great dynamic force that more than anyone or 
anything else was helping to bring about a change 
in the social order, the change for which be and those 
who thought with him were working. It was impos- 
sible, he said, to continue the production and improve- 
ment of machine tools at the present and recent pace 
without a reaction taking place on our system of 
industrial organisation, and eventually on our social 
order. He and those associated with him would 
continue to do all in their power to help on the 
development of the machine tool. He did not care 
whether that development meant an increase in mass 
production methods, more unemployment, and the 
disappearance of the old-time craftsmanship. By 
continuing to help the machine tool makers to realise 
their ideals in the way of improved methods of pro- 
duction, they would, in the surest possible way, be 
helping towards the realisation of their own ideals 
and the advent of the new system which they desired. 
Mr. Brownlie’s views are in sharp contrast with those 
of the operatives who destroyed the first power looms 
in the belief that they were inimical to their interests. 


The Late Dr. Paul Dvorkovitz. 


Ir is with regret that we record the death of Dr. 
Paul Dvorkovitz, which took place recently in Paris. 
At the time of his death Dr. Dvorkovitz was seventy- 
two years of age. He is well known, both in this 
country and abroad, as one of the pioneers of the 
petroleum industry and a valued scientific research 
worker. He was educated in St. Petersburg and was 
trained as a medical man. Later he took his science 
degree at Moscow University, and became the assistant 
of the distinguished petroleum chemist, Professor 
Markonikoff. After carrying out work at Baku, 
he was, in 1866, appointed the official chemist to 
the University of Moscow, and four years later he 
came to London and began business as a petroleum 
technologist. He was the founder and editor of 
The Petroleum Review, and established the Petroleum 
Institute, and for seven years acted as an adviser 
to the late Lord Bearstead, with whom he was asso- 
ciated in founding the Shell Company. While on a 
visit to Russia in 1917 he was detained in that 
country, and finally in 1919 he was made head of the 
Central Mining Department. He escaped from Russia 
and returned to England in 1921, since which time 
he had devoted himself to the problem connected 
with the low-temperature carbonisation of coal. It 
will be recalled that the Motor Fuel Proprietary Com- 








pany, Ltd., was formed to develop his process, 
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The London Power Company. 
No. VI.* 
THe WILLESDEN POWER STATION (continued). 


On the plan of the station given in our last 
issue will be seen the lay-out of an extensive 
coal-handling plant, now being installed by the 
Underfeed Stoker Company, Ltd. The equipment 
comprises a Beaumont drag scraper, which will 
deal with a stock of 40,000 tons of coal, placed 
on the south side of the Grand Junction Canal. 
The scraper will be worked backwards and forwards 
over a fan-shaped area of ground by wire ropes, a 
block at the far end of the travel being fastened to a 


will be weighed automatically on its passage along the 
belt conveyor. 

The ashes are removed from the boilers by a water 
sluice plant which consists essentially of two parallel 
troughs of reinforced concrete running the full length 
of the boiler-house basement and arranged to fall 
gradually from the north towards the south end. 
These troughs are connected by concrete chutes to 
the individual boiler ashpits, and they finally enter 
tangentially into a cylindrical chamber or swirl 
pit built well below ground level at the south end of 
the basement. Ashes fall continually into the troughs 
and are carried by the running water, which also 
serves to seal the ash chutes, into the swirl pit after 
passing first through a coarse crusher. From the pit 
both water and ashes are sucked by two motor-driven 


as a two-shift station. Furthermore, the figures are 
influenced by the running of the old two-phase plant, 
for although much has been done to eliminate the 
two-phase supply, a small amount of power still has 
to be supplied on this system. 

Both boiler-house and turbine room are completely 
equipped with instruments necessary to the proper 
operation of the plant, and means are provided for 
determining the coal and steam consumption per unit 
generated shift by shift. The figures for coal, steam, 
and output per shift for the month of February. 1928, 
have been plotted in the well-known manner in Fig. 27, 
the three lines being arranged on the same chart for 
convenience. The very small output on the light 
shifts serves to locate the origin of the lines with great 


accuracy. At higher outputs the points are not so 
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Fic. 24 WILLESDEN GROWTH OF 


massive bogie running on a semi-circular track of 
standard gauge, having its concave side towards the 
boiler-house. The haulage gear control station is 
situated near the centre of the semi-circle. When 
reclaiming coal from stock, the scraper is moved 
to and fro by the operator in the control station and 
feeds coal into a reinforced concrete pit from which 
it is raised by means of a skip hoist to the required 
height for distribution by belt conveyor to the bunkers. 
The belt conveyor is reversible and coal for stock is 
delivered by it into chutes which discharge on to 
ground covered by the scraper, the coal being dis- 
tributed over the area by the latter at the will of the 
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operator. It is eventually to provide 
another reversible belt conveyor over the bunkers, 
so that there will be one for each wagon tippler, and 
the belt will be extended over the canal to link up 
with the skip hoist before mentioned. It will then be | 
possible to use either tippler with its own elevator 
for supplying coal either to the bunkers or to the stock 
pile, and either or both the conveyors will also serve 
for taking coal to the bunkers from stock. Stocking 
or withdrawing will be carried out at the rate of 
90 tons per hour, and all coal stocked or reclaimed | 
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centrifugal pumps which lift the mixture into rein- 
forced concrete storage bunkers built at a suitable 
height to permit of the passage of carts or lorries 
beneath them. In the bunkers the ashes separate out 
and the water is drained away by a pipe which leads it 
back to the north end of the ash troughs, whence it 
flows back to the swirl pit, gathering more ashes on 
its way. In this fashion the removal of ashes from 
boiler grates to storage bunkers is carried on auto- 
matically and with the least possible expenditure of 
labour. 

We have already illustrated graphically the growth 
of the station as regards equipment, and the diagrams 
in question may be well 
supplemented by Figs. 24 
and 25, the former showing 
the growth in output since 
1901 and the latter the 
growth in efficiency. The 
three-phase 50-cycle supply 
commenced in the year 
1922-23, and after 1924 
the amount of current sent 
out on the original two- 
phase 60-cycle system fell 
off rapidly, so that to-day it 
forms an almost negligible 
part of the whole station 
output of over 85 million 
kWh annually. From Fig. 
25 it will be seen that the 
coal consumption per unit 
generated has fallen from 
8-92 lb. per kWh in 1901 
to about 1-75 lb. in 1928. 
In the former year the 
load was carried by recipro- 
cating engines, which, when 
running non - condensing 
with steam at 140 Ib. pres- 
sure, were guaranteed to 
have a steam consumption 
not exceeding 34-69 lb. per 
unit generated. During 
1928 the greater part of the 
load was carried by the 
25,000-kW B.T.H. turbo- 
generator, which, as shown 
= by the tests already given, 
can produce a_ kilowatt- 
hour for about 10 Ib. of 
steam only. 

Curves showing the efficiency of the Willesden 
station for the first six months of the year 1928, with 
the corresponding curves for 1927 added for compari- 
son, are reproduced in Fig. 26. The thermal efficiency, 
based on kilowatt-hours sent out, and on the higher 
calorific value of the coal, rose from 13-35 per cent. 
in 1927 to 16-70 per cent. as an average for the first 
In considering these figures 
it should be noted that from July, 1926, to May, 1927, 


Whitsun, 
Whitsun, 1927 


Curves 


| the station was generating a three-phase supply for 


six days only per week, and from May, 1927, to 
June, 1928, it was working as a two-shift station. 
Since the latter date it has worked about half the time 
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consistent, but account must be taken of the way it 
is necessary to operate the station, having in view the 
highest efficiency of the system as a whole. It will 
also be noted on reference to the * coal-steam "’ line 
that the shifts of intermediate output appear on the 
average more economical than those of heavier output. 
This may be partly due to heat being gained on one 
shift at the expense of another on account of boilers 
being put on and taken off. Calculations, however, 
generally show that the effect cannot be attributed 
very largely to this cause but is rather to be explained 
by an actual falling-off in efficiency of the boiler plant 
at the higher loads. The same effect is naturally 
earried over to the points representing the relation- 
ship between coal and output. 

From the three lines we get the following relation- 
ships :— 


Cc 29,000 1-48 K, 

W 130,000 11-3 K, 

os 12,000 0-13 W, 
or W 7-64C 92,000, 


in which equations W pounds of water evaporated 
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FiG. 27 -COAL AND STEAM CONSUMPTION 


per shift, © = pounds of coal consumed per shift, and 
K = kWh output per shift. The equations show that 
the constant losses in the station may be represented 
by 29,000 lb. of coal per shift, this quantity being 
necessary to keep the station running with zero output 
for eight hours. The constant losses in the boiler- 
room may similarly be evaluated at 12,000 Ib. of coal 
per shift, as this quantity would have to be burnt 
every eight hours to maintain the plant in readiness 
to supply steam at a moment’s notice. The difference 
between these two quantities of coal, namely, 
17,000 lb. per shift, may be regarded as representing 
the constant engine-room losses, due to keeping the 
minimum of machinery running but producing no 
useful output. It is evident, also, that the station 
is tending towards a limiting coal consumption of 
1-48 Ib. per kWh, a limiting steam consumption of 
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11-30 lb. per kWh, and a limiting evaporation of 
7-64 lb. of water per pound of coal. These per- 
formances would be attained simultaneously if the 
load were indefinitely great, or practically so great 
that the constant, no-load, or stand-by losses were 
negligible. If an average load of 75.000 kW could be 
obtained, which is well within the capacity of the plant, 
the equations show that the coal consumption would 
fall to 1-53 lb. per kWh, with present conditions 
and methods of operation. Taking the calorific value 
of the coal to be thé same as for the month to which 
the equations refer, namely, 10,770 B.Th.U. per 
pound, the overall thermal efficiency of the plant 
would be 20-7 per cent. 


In Tables XVIII. to XXI. below we give the heat 


raste XVIII.—London 
Generating Station. 
15th, 1928 


Power 4 ‘ompany, Lid., Willesden 
Heat Balance for Week Ending February 
Three-phase Generation 

Ib B.Th.U 
B.Th.U. at inlet of boilers 
From coal 
From feed water 


2,791,040 
2,900 





650,000,000 
2,530,000,000 





33,080,000,000 


B.Th.U. leaving boilers 
Steam 19,720,000 26,650,000,000 
Ash 425,000,000 
Lost in radiation, chimneys 
&e. 5,941,500,000 


Blow down 52,900 63,500,000 





353,080,000 000 
Steam main 
Steam to main turbines 18,140,000 
Steam to feed pumps 166,500 


24,150,000,000 
630,000,000 


Steam to de-aerator 54,700 73,900,000 
Heat lost in pipe friction 

crains, leakages, ejectors 

&- 1.796, 100,000 


76.650,000 000 
Main turbines 
B.Th.U. to condensers 
B.Th.U, to switchboard 
1,640,280 units to feeders 9, 590.000 000 
70,520 units to station power 240,700,000 
Heat in condensate 7 
B.Th.U. supplied to ejector 157,600,000 
B.Th.U'. used in heaters. 
B.Th.U. used in auxiliary tur 
bine 13. 700,000 
Heat lost in turbine, &« 


15. 700,000, 000 


BRE 000 


1.059,000,000 


JOO O00 000 
24,150,000,000 
Feed pumps— 

Heat in exhaust to de-aerator 
Heat lost and work done 


466,500,000 
163,500,000 
630,000,000 
8B.Th.U. returned to de-aerator (top tank 
Heat in condensate 
Heat added to condensate in 
heaters, less losses ° 1,186,600,000 
Heat make up 25,280,000 


889,000,000 


2,100, 880,000 
B.Th.U, returned to boiler 
From de-aerator top tank 
From feed pump exhaust 
From steam 


2. 100, 880,000 
466,500,000 
73,900,000 
2,641,280,000 
—— 111.280,000 


2.530,000,000 


Taste XIX.--London Power Company, Lid., Willesden Gene 
rating Station Heat Balance Sheet for Week Ending 


February 15th, 1928 Three phase (Ceneration 


B.Th.t 
30,550,000, 000 
2.530,000,000 


Input. 
By coal 
By returned heat in feed 


33.080,000,000 


Output B.Th.t B.Th.t 

Boilers 
Chimney, 
Blow -down 


radiation, ash, &« 6,366, 500.000 
63.500 000 
6.4 im. Dim dt 
Steam main 
Heat lost in pipe friction, 
drains, ejectors, and leakage 
Main turbines 
Condensers 
Output to switchboard 
Condensate 
Ejectors and heater 
Auxiliary turbine 
Lost in friction, radiation 


1,796, 100,000 


15. 700,000,000 
5, 830,700,000 
889,000,000 
1,216,600,000 
13,700,000 
500,000,000 
24,.150,000,000 
Feed pumps 
Exhaust 
Lost in friction and work done 


466,500,000 
163,500,000 
630,000,000 

De-aerators 
Steam supplied 


73,900,000 


33,080,000,000 


balance sheets of the Willesden station on the same 
lines as those for the other stations of the London 
Power Company with which we have already dealt. 
The first two tables refer to the three-phase generation 
and the latter to the two-phase supply. 


(To be continued.) 








A WARNING, which appears to be necessary, is again 
sounded by the Engineer Surveyor-in-Chief, Board of 
Trade, in connection with the failure of a whistle valve 
which disabled a Scottish trawler. He says that the chest 
was @ small one and theoretically the gin. studs were 
amply strong for their purpose, but in practice it is often 
found that in screwing up such small studs they are over- 
stressed in the effort to make the joint tight. Having 
regard to the nature of the explosion, it is fortunate that 
the results were not far more serious. 





Regenerative Surface Condensers. 
By THOMAS PETTY. 
No. IIl.* 


SURFACE ARISING 
FROM THE PRESENCE OF AIR (continued). 


(7) PARTITION OF DIMENSIONS 


THE possible variations in circulating water tem- 
perature readings from different portions of the same 
section of the capacious waterheads of a 9500 square 
feet three-pass condenser, arising from discontinuous 
operation on the water side, unequal velocity in the 
tubes, varying incidence of scale, &c., and other 
factors tending to detract from uniformity of opera- 


Taste XX 
Station.—Heat Balance for Week Ending February 15th, 
1928 Two-phase Generation, 


Ib B.Th.t 
B.Th.U. at inlet of boilers 
From coal 156,800 1.716,000,000 
From feed water 1,159,500 148,200,000 
1, 864,200,000 
| 
B.Th.U. leaving boilers 


Steam 1,156,600 
Ash 17,600,000 
Lost in radiation, « himneys, &&« 281,120,000 
Blow-down 2,900 3,480,000 


1.864, 200,000 


Steam mam 
Steam to main turbines (592 
deg. Fah., 210 Ib. per sq. in.) 
Steam to feed pumps 
Steam to de-aerator 
Heat lost in pipe friction, 
drains, ejectors, leakages, &<« 


1.014.000 
26,000 
56.300 


1.330,000,000 
35,100,000 


120,800,000 


1.562,000,000 


Main turbines 
B.Th.U. to condensers 1, 108,000,000 
B Th.U. to sw itchboard 

26,390 units to feeders 
5,010 units to station power 
Heat in condensate 
Heat lost in turbines, &« 


90,000,000 
17,080,000 
48,700,000 
56,220,000 


1,.330,000,000 


Feed pumps 
Heat in exhaust to de-aerator 
Heat lost and work done 


26,000,000 
9,100,000 





35,100,000 

B.Th.U. returned to de-aerator (top tank) 
From main turbine 1,814,000 
(80 deg.) 
63,200 
55 deg. Fah.) 


From make-up 


50,154,000 | 


B.Th.U. return to boilers from de-aerator 
From de-aerator top tank 1,036,300 
From feed pump exhaust 26.000 
From steam 


50,154,000 


152,254,000 
Louses 4,054,000 


148,200,000 


Taste XXI1.—London Power Company, Ltd., Willesden Generat- 
ing Station.—Heat Balance Sheet for Week Ending February 
15th, 1928 Two-phase Generation 


Input B.Th.U. 
By coal 1.716,000,000 


By returned heat in feed 
rotal 1, 864,200,000 


Output B.Th.U B.Th.t 
Boilers— 
Chimney, radiation, ash, &« 


Blow -down 


298,720,000 
3,480,000 
102, 200 0 
Steam main 
Heat lost in pipe friction, drain, 
ejyectors leakage 120,800,000 


Main turbines 
Condensers 
Output to switchboard 
Condensate 
Lost in friction, radiation, &« 


1, 108,000,000 
107,080,000 





1,330,000 ,000 
Feed pumps 
Exhaust 
Lost in friction and work done 


26,000,000 
9.100.000 


35, 100,000 
De -aerators 


Steam supplied 76,100,000 


Total 1,864,200,000 


tion, combined with the tendency to laminar flow in 
the waterheads themselves, are shown by the results 
of a series of tests by A. Page, B.Sc.¢ In these tests, 
of which some particulars are given in Table III., the 
extent of the variations was ascertained by a syste- 
matic investigation of the temperature conditions in 
the entire water spaces, and reliable average tem- 
peratures, which alone appear in the table, were then 
deduced therefrom. The results are of interest in that 
they also provide a further indication of the amount 
of surface which may be required for air concentration. 
The vacuum was not given for either of the tests, 
but in the case of No. 2 the fact that both the second 
and third passes lie within the primary section enables 
the probable approximate vacuum to be deduced, 


* No. Il. appeared March 8th. 


t ‘ Surface Condenser Operation.”’ Electrical Times, June 19th, 
1924 


London Power Company, Ltd., Willesden Generating | 


1, 562,000,000 


76,100,000 | 


48,700,000 | 


1,454,000 | 


26,000,000 | 
76,100,000 | 


148,200,000 | 





either by the graphic construction of Fig. 8 ante or 
mathematically as follows : 

second pass, and 
Then ft, ty 


Let r, = temperature rise in 
rs temperature rise in third pass. 
| at end of second pass 


mr 
Tr. rT. 
7:72 « 4-93 
7-72 — 4-93 


13-65 deg. Fah 


| Hence the temperature corresponding to the vacuum 
is 67-72 deg. and the probable vacuum about 29> 3in. 
| On this basis the extent of the air concentrating 


| section is obtained as under : 
(I.T.D.), 27-72 deg. Fah. 
9 





(1.T.D.), 37 deg. Fah 
(F.T.D.), 13-65 deg. Fah 
27-72 13-65 
F.T.D. he. 7:72. 
‘ 21-37 
jand r, 27-72 17-72 10 deg. Fah. 


| From whence the percentage of the total surface 

employed in air concentration 

50 mere : : 
(10 — 6-35) 66 12-16. 

10 

be test No. 1 apparently the third pass only lies 

| 


wholly within the primary section, and the previous 
method of approximating the probable vacuum conse- 


rasre Ill 

Test number l ? 
Inlet temperature of circulating water, 

deg. Fah. 40 0 
Temperature of circulating water leaving 

first pass, deg. Fah. 40-63 46-35 
Temperature of circulating water leaving 

second pass, deg. Fah = ‘ 43-51 54-07 
Outlet temperature of circulating water, 

deg. Fah. . 49-0 59-0 


Steam condensed per hour, per square 


foot of total cooling surface, |b 2-947 6-737 
Depression of condensate temperature 

below temperature of air and vapour 

at air suction, deg. Fah. is 10 


quently fails. On the assumption that the quantity of 
circulating water used and the heat transmission 
coefficient remain unaltered, it would probably be 
about 29: 5in., from whence the extent of the secondary 
section, assuming the temperature rise prior to the 
| third pass to take place wholly in the second pass, 
| works out to about 57 per cent. of the total surface. 
The phenomena of test No. 1—high vacuum, coupled 
with excessive extension of the secondary at the 
expense of the primary section—are characteristic 
of operation at low loads with the full quantity of 
circulating water and normal air leakage and air- 
extracting capacity, as is also the accompanying 
extreme depression of condensate temperature, a 
point which will be reverted to in succeeding sections. 

Table V. refers to a case for which the test results 
are available in greater detail, and for which also the 
inclusion of an inter-pass temperature reading among 
the data recorded renders the calculation of the extent 
of the secondary section possible. 

The figures given are the results of tests by W. M. 
Selvey, M.I.E.E., on 35,000 square feet twin con- 
densers at the Valley-road power station, Bradford. 
Each of the condensers, which were constructed by 
Messrs. Cole, Marchant and Morley, of Bradford, have 
shells 9ft. 2in. internal diameter, and closed tube 
banks with devaporisers comprising 13 per cent. of 
the total surface. The tubes are }in. external dia- 
meter and 2in. pitch at entrance, and with a steam 
load of 240,000 lb. per hour at the designed vacuum 
of 28-25in., the apparent approach velocity is about 
58ft. per second. Lines 8, 9, 10, 11, 13, 14 and 15 in 
the table have been added by the writer, the remainder 
of the data being taken from the original source.* 
The makers of these condensers are to be congratu- 
| lated on both the performance of their product and 
| the very full and complete data they have permitted 
| to be made public. 
| Table IV. gives a further example illustrating the 
excellent performance condensers with closed tube 
banks, /.¢., not of specifically regenerative design, are 





rasie IV 
(1) Test number I 4 
(2) Vacuum in inches of mercury, 30in 
bar. .. : : 28-16 28-11 
(3) Condensate temperature in deg. Fah. 96-5 97-0 


(4) Pressure drop between exhaust flange 
and air pump suction in inches of 


mercury 0-12 0-15 

| (5) ti, deg. Fah ‘ 79-9 77-94 
(6) ¢, : 93-9 94-7 
| (7) ts 98-25 e9-1 
(8) ¢, t 14-0 16-76 
(9) te — t 18-35 21-16 


(10) Circulating water in gallons per min. 10,887 10,968 


(11) Steam condensed per hour in Ib. per 

sq. ft. of totalsurface .. .. . 6-36 7-61 
(12) Depression of condensate tempera 

ture below temperature corre 

sponding to vacuum, deg. Fah 1-75 2-1 


capable of giving under exceptionally air-tight condi- 
tions, and refers to full and overload tests on a 15,000 
square foot “‘ Contrafio ’’ condenser, constructed by 
Richardsons, Westgarth and Co., Ltd., and installed 
at the Manchester Corporation electricity works, 
Stuart-street.t In all the tables t; is the temperature 


* Engineering, February 11th, 1927. 
| Engineering, November l4th, 1924 
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corresponding to the vacuum, the values given being 
taken from Callendar’s Steam Tables. 


(8) CHARACTERISTICS OF AIR EXTRACTION APPA- 
RATUS AND INTERRELATION BETWEEN VacuUM, 
AIR Sanaa AIR-EXTRACTING CAPACITY 
AND EXTENT OF SECONDARY SECTION. 
Table VI. indicates the properties of air-steam 


mixtures formed in accordance with the varying con- 
ditions which appear in the first column. In Case 1, 
constant volumes of mixture contain the same weight 
of air, but associated with varying weights of vapour. 
Reducing the discussion to its lowest terms, with 
regard to the purpose in view, by assuming the quan- 
tity of circulating water used and the volumetric 
capacity of the air-extracting apparatus to remain 
constant, and by neglecting the secondary reactions 
between steam load and vacuum, and the effects of 
resistance, Case | is roughly equivalent to a condenser 
working with constant air leakage and varying steam 
duty. 

As the load is reduced, the vacuum increases, and 


90 deg. Fah., the summer temperature of sea water 
in the Red Sea. Circulating water from artificially 
impounded sources and from cooling towers is also 
subject to seasonal variations in temperature. 

These variations in the temperature of the vehicle 
will produce corresponding changes in vacuum with 
any given installation. Under winter conditions at 
full load, as compared with summer conditions, the 
vacuum will be increased. Condensation will, there- 
fore, again take place at a lower station on the pres- 

| sure scale, and the approximately constant partial 
air pressure will be associated with an increased 
temperature depression at the air suction, and an 
extension of the secondary surface. This extension 
will not be so great proportionately as in the first case 
considered, however, since there is no reduction, 
but, on the other hand, probably a slight increase in 
the thermal head available for devaporisation. 

In Case 2 of Table VI. constant volumes of mixture 
contain the same weight of vapour, but associated 
with varying weights of air, thus illustrating roughly 
the case of a condenser working with varying air 





TABLE V. 

(1) Trialnumber .. ‘ “wa 3 ll 8 9 10 12 13 
(2) Vacuum, inches of mere ury, 30in. bar. -| 28-87 28-92 | 28-96 28-86 28-89 28-64 28-56 
(3) Condensate temperature in Fah. .. 78-5 80-4 79-7 81-5 80-7 86-3 88-0 
(4) Pressure drop across tube bank in ine hes of mere ury 0-01 0-02 0-04 0-06 0-05 0-09 0-11 
(5) ti, deg. Fah. ; x «2 *e oh ee) oot 68-54 66-42 68-41 65-71 69-65 70-75 
(6) t --| 74°25 73°65 72-28 73°95 72-05 77-05 78-36 
(7) t, --| 79-11 77-41 76-35 78-44 77-19 82-80 84-44 
(8) ts : ; -- 82-65 81-2 80-2 82-16 88-6 90-4 
(9) t& — ti ‘ — 2-79 5-11 5-86 6-34 7-4 7-61 
(10) t, — ti 7°65 8-87 9-93 10-03 11-48 13-15 13-69 
(11) ts — ti “ 11-19 12-66 13-78 14-51 16-45 95 19-65 
(12) C irculating \ w rater in gallons pe: r minute. 27,950 30,660 30,460 29,970 31,070 29,760 28,800 
(13) Steam condensed per hour in lb. per sq. ft. of ‘total 

surface 3-79 4°86 5-42 5-38 6-33 6-95 7°01 
14) Per cent. of total surfac ec comprised in ' secondary 

section. 28-45 9-52 8-62 11-86 12-15 10-78 11-68 
(15) Depression of cor idensate  tempe rature below tem- 

perature corresponding to vacuum, deg. Fah. 4-15 0-8 0-5 1-42 1-46 2-3 2-4 

the process of condensation generally is conducted leakage, under otherwise constant conditions. 


at a lower station on the absolute pressure scale. 
The partial air pressure, which is equal to the differ- 
ence between the total pressure and the partial vapour 
pressure of the mixture, remains relatively constant 
as shown in column 5. Since, however, a given drop 
in the pressure of saturated steam is accompanied by 
a greater fall in temperature, the lower the station on 
the pressure scale at which the pressure drop takes 
place, the mixture must be presented for extraction 
at a greater depression of temperature below the 
temperature corresponding to the vacuum, for each 
successive increase in vacuum, as shown in column 10, 
These facts are further illustrated in Fig. 9, which 
shows the variation of temperature depression with 
the vacuum in the case of 4150 cubic feet of air-steam 
mixture containing a constant weight of 1 lb. of air 
the partial air pressure at 28-5in. vacuum being 0: lin. 








initial temperature difference, and the heat trans- 
mission coefficient, simultaneously. Both these 
factors take effect over a major portion of the total 
surface, the absolute extent, and the extensions and 
contractions of the secondary section in accordance 
with slightly varying air leak, &c., being relatively 
small under these conditions. 

At the other extreme are those operating conditions 
associated with a large extension of the secondary 


section—low load, winter conditions at full load, 
excessive air leakage, or combinations of these in 
varying proportions—under which the condenser 


exhibits considerable sensitiveness to the air extracting 
capacity available, but is comparatively unaffected 
by an increase in the quantity of circulating water. 
Such an increase now takes effect over a reduced 
extent of surface, which any improvement in vacuum 
serves only to reduce still further, since increase of 
vacuum under these conditions involves a further 
extension of the secondary section, in which an 
acceleration of the circulating water velocity has a 
negligible effect 

This latter factor has given rise to many actual and 
proposed modifications to normal design, particularly 
in the United States of America, where the develop- 
ment of large power stations has led to an intensive 





study of condenser problems. Among other proposi- 
tions may be noted :— 


(1) Reduction in the quantity of circulating water 


| supplied to the tube nest on which the secondary 


section is formed. 
(2) Varying the number of tubes contained in each 
of the passes of multiple-pass condensers, the maxi- 


}mum number of tubes being placed in the lowest 
pass, thus giving the lowest velocity of flow in this 
pass. 


| secondary section. 


The final temperature of extraction is here constant | 


but as the air leakage increases, the final air pressure, 
temperature depression at air suction, and, conse- 
quently, the extent of secondary surface, increase also, 
while the vacuum falls. Owing to the fact that we have 


here, not a displacement of a relatively constant final | 


air pressure on the absolute pressure scale, but succes- 
sive definite increases in air pressure, the temperature 
depressions at air suction assume extreme values with 
excessive air leakage. Excessive air leakage is, how- 


ever, an abnormal and preventable condition of opera- | 


tion, and, properly speaking, cannot be considered as 
assuming the same importance as inevitable changes 
in load and in vehicle temperature. 


It will be seen from the foregoing that the amount | 
of cooling surface comprised in the secondary section 
is a variable quantity, dependent upon the concurrent | 





| 
| 
| 


(3) Varying the diameter of the tubes in single- 
pass condensers, the smallest tubes being used in the 
The higher resistance offered to 


the flow of water by the smaller tubes reduces the 
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: . ; 
| velocity of flow through them as compared with the 


| larger tubes in the primary section. The effect of all 
| the above methods is to secure the traversal of a 
| greater amount of devaporising surface by a given 
quantity of water, with a consequent saving of power. 

(4) The combination of the single and multiple- 
| pass principles in one condenser. Of the total fric- 
| tional head on the water side of the condenser, the 


| higher the proportion arising from resistance to flow 


through the tubes, or, in other words, the higher the 
velocity of flow through the tubes of the primary 
section for a given total frictional head, the smaller 
will the condenser be for a given duty. This follows 
from the fact that an increase in velocity through 
the tubes raises the heat transmission coefficient, 


| whereas power expended in accomplishing changes in 


TaBLe VI 
l 2 3 4 5 6 7 8 9 10 11 
P, P, P; T; Differenco 
Volume | Volume | Volume partial partial Total temp. of Tm between 
of per Ib. per Ib air vapour abs. press. pure temp. of 7; — Ty». successive 
mixture,| of air, of vapour, pressure, pressure. of mixture) steam at mixture, values of 
cub. ft. | cub. ft. | cub. ft. ims. hg. | ins. hg. ins. hg. | press. P;, deg. Fah. T: Tm: 
deg. Fah. 
407-5 407°5 143-5 1-1 5-0 6-1 141-3 133-6 7-7 
Case 1.—Volume and 407-5 407-5 177-0 1-085 4-0 5-085 134-25 125-3 8-95 >.O5 
air weight constant. 407-5 407-5 231-9 1-065 3-0 4-065 | 125-9 114-9 11-0 i 
Vapour weight vary-. 407-5 | 407-5 | 339-8 1-04 2-0 3-04 | 115-35 101-0 | 14-35 3-35 
ing 407-5 407-5 653-0 1-0 1-0 2-0 101-0 78-9 22-1 — 
Case 2.—Volume and 407-5 81-5 653-0 5-0 1-0 6-0 140-7 78-9 61-8 a 
vapour weight con-) 407-5 101-6 653-0 4-0 1-0 5-0 =| 133-6 78-9 54-7 Ae 
stant. Air weight 407-5 135-5 653-0 3-0 1-0 4-0 125-3 78-9 46-4 10-4 
varying 407-5 203-7 653-0 2-0 1-0 3-0 114-9 78-9 36-0 13-9 
407°5 407-5 653-0 1-0 1-0 2-0 101-0 78-9 22-1 , 
“5 143-5 143-5 3-13 5-0 8-13 152-8 133-6 19-2 0-70 
CasE 3.— Mixtures con- ‘0 177-0 177-0 2-5 4-0 6-5 143-8 125-3 18-5 0-75 | 
taining equal weights “9 231-9 231-9 1-875 3-0 4-875 132-65 114-9 17-75 aa 
of air and vapour ‘8 339-8 339-8 1-25 2-0 3°25 | 117-75 101-0 16-75 1-5 
0 653-0 653-0 0-624 1-0 1-624} 94-15 78-9 15-25 - 





of mercury, thus conforming more nearly with normal 
condenser conditions. 

The increases in vacuum, with the accompanying 
increases in temperature depression at air suction 
before mentioned, will entail corresponding extensions 
of the secondary at the expense of the primary section 
of the tube bank, and if t; is constant, these extensions 
will proceed at a disproportionately quicker rate, 
since not only is the amount of cooling or devaporisa- 
tion required increased, but it must be attained with 
successively lower mean thermal heads. 

' The mean annual temperature of circulating water 
from open sources in this country may be taken as, 
say, 50 deg. Fah., with a seasonal variation from 
40 deg. to 60 deg. Fah. The less equable conditions 
associated with land masses of continental proportions 
produce a greater annual variation. Thus, in different 
regions of the United States of America the average 
annual temperature may be as low as 45 deg., or as 
high as 70 deg. Fah., and the seasonal variation from 
32 deg. to 115 deg. Fah. In the marine field the super- 
position of climatic upon seasonal changes may pro- 
duce circulating water temperatures ranging from 
27-5 deg. Fah., the freezing point of sea water, to 





conditions of operation. On any change taking place 
in one or more of these, a readjustment occurs, and 
equilibrium of operating conditions is resumed at a 
modified partition of surface dimensions. Reverting 
to Table II. ante, it will be seen that although the heat 
interchanges involved in the secondary section remain 
&@ minor quantity in any case, the amount of cooling 
surface required to effect them, owing to the low 
heat transmission coefficient associated with high air 
density, may extend in abnormal cases to as much as 
50 per cent. of the total surface. 

Just as the two sections of the cooling surface are 
distinguished according to whether mass condensa- 
tion of the steam or air concentration—both co- 
existent processes—is the preponderating function of 
the section in question, so in the operating charac- 
teristics of the surface condenser it is possible to dis- 
tinguish two principal phases. In the one, typified 
by summer conditions at full load and with minimum 
air leakage, the condenser is comparatively insensi- 
tive to variations in air-extracting capacity. An 
increase in the quantity of circulating water, how- 
ever, is met by a definite response, since it increases 





the ratio of the mean temperature difference to the 


| factors, 


direction in the water boxes and in overcoming the 
losses at inlet to and exit from the tubes does nothing 
tc accelerate the process of heat discharge. These 
when considered alone—-but which may be 
easily outweighed by others-—lead to the adoption 
of a single pass, with minimum end losses, for the 
primary section. The loss in head at inlet to and 
exit from the tubes, with ordinary square-shouldered 
ferrules, is given in Table VII., which is based upon 
Taste VII. 


to and Evit from Condenser Tubes, 
shouldered Ferrules. 


Combined Loss of Head in Feet of Water at Entrance 
with Ordinary Square- 


Mean velocity of Number of passes 


water flow through 





tubes in feet pers sec. 1 2 3. 4. 

1-0 .-| 0-027 0-082 0-109 
2-0 . 0-109 0-328 0-438 
3-0 . 0-246 0-739 1-086 
4-0 .. 0-438 1-315 1-753 
5-0 . 0-685 2-055 2-740 
6-0. ; 0-986 2-959 3-945 
7-0 1-342 4-027 5-370 
8-0 1-753 5-260 7014 
9-0 2-219 6-658 8-877 
10-0 2-740 8-220 10-960 

| 


a paper read before the A.S.M.E.* In an ordinary 
condenser power is wasted in forcing water at high 
velocity through all the tubes of the secondary section 
in parallel. In this section the temperature rise is 
a ae and speed of flow of relatively small impor- 

‘ Flow ‘of Water through Condenser Tubes,’ ’ William L. de 


Baufre and Milton C. Stuart, American Society of Mechanical 
Engineers, December, 1919, 
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tance. The head necessary for producing the required | 
velocity in the single pass of the primary section may 
therefore be utilised to circulate water through, say, 
three passes in the secondary section, at a reduced 
velocity, of course, since the tube element length will 
be three times greater. The pump work for the | 
secondary section is thus reduced to about one-third. | 

(5) The removal of the final stages of air concen- | 
tration to a separate receptacle, external to the main | 
condenser, and in which the cooling water is arranged | 
to pass through grid elements of a special type, pro- 
vided on the steam space side with fins after the 
manner of the cylinders of air-cooled internal com- | 
bustion engines. 

As stated at the beginning of the section, the dis- 
of the interrelation between vacuum, air 

air extracting capacity, and extent of 


‘ ussion 
leakage, 


Absolute Pressure im inches of Mercury 





S 


nches 


of Mercury 


Vacuun 
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secondary section has been based upon the assump- 
tion of constant volumetric air extraction capacity 
and circulating water quantity. In practice a measure 
of control is attainable by regulation of the quantity 
of water circulated, by providing duplicate auxiliary 
circulating units of half full-load capacity, and by 
installing the air extraction plant, when it is of the 
steam ejector type, in the form of a bank of multiple 
units arranged in parallel, one or more of which are 
normally held in reserve, but may be placed in com- 
mission as dictated by the circumstances of operation. 
This will not invalidate, however, the results of 
Table IL., which presumably are representative of 
those obtained in ordinary working with such means 
of regulation at command. 

In order to illustrate the actual operating charac- 
teristics of air extracting apparatus Figs. 10 and 11 
have been prepared and Case 3 added to Table VI. 

Fig. 10 has been plotted from the test performance 
of a set of Weir's Paragon air pumps, having barrels 
19in. diameter by L5in. stroke, and with the augmenter 
jet, when in operation, using 280 |b. of steam per hour.* 
The temperatures corresponding to the pressures have 
been adjusted slightly to agree with the values given 
in Callendar’s Steam Tables. 

Fig. 11 embodies the results of tests of a Wheeler 
Radojet intercondenser handling moisture saturated 
airt. The steam pressure at both.stages was 100 Ib. 
per square inch, the steam consumption being 203 Ib. 
per hour at the first stage and 603 lb. at the second 
stage jet ; 256 gallons of cooling water at a tempera- 
ture of about 60 deg. Fah. were circulated through 
the intercondenser every minute, thus approximating 
tostarting up conditions with the intercondenser supply 
by-passed from the main circulating water system, 
rather than to normal operating conditions, under 
which a condensate at temperatures varying with the 
vacuum would be used. 

The two figures may be considered as representative 
of the types of air extracting apparatus employed in 
both the land and marine fields. In both of them 
vertical lines are lines of constant vacuum at air pump 
suction, while lines drawn horizontally are lines of 
constant mixture depression below the temperature 
corresponding to the vacuum at the air pump suction 
in the case of Fig. 11 and of Fig. 10 when the steam 
jet is in operation; in Fig. 10, with the reciprocating 
pumps only working, they are lines of both constant 
mixture and constant condensate temperature depres- 
sion. The curves having a general direction extending 
from the top to the bottom of the figures are lines of 


_ *“ Steam Condensing Plant,’’ James Sim, B.Sc. (Blackie and 
Son, Ltd.). 


t “ The Radojet Air Pump,” M. C. Stuart and A. H. Senner, 


Jonsnal of the American Society of Naval Engineers, August, 
920. : 








constant mixture temperature, or, in the case of 
Fig. 10 with reciprocating pumps only working, of 
constant mixture and condensate temperature, and 
are obtained by merely locating on any vertical line 
the temperature depression that such a mixture, or 
mixture and condensate temperature, gives. 

The curves extending in a general direction from 
left to right of the figures, between the curves last 
described, are lines of constant air duty in pounds of 
dry air discharged per hour, the dotted curves in 
Fig. 10 referring to the performance of the recipro- 
cating pumps alone with the steam jet not in operation. 

Case 3 in Table VI. indicates that a constant pro- 
portion of air to vapour by weight is associated with 
a relatively constant depression of mixture tempera- 
ture below that corresponding to the total pressure 
at any vacuum ; but the figures in the second column 


Absolute Pressure in inches of Mercury 
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also show that extraction at approximately constant 
temperature depression is only possible if a great 
increase in volumetric capacity becomes available 
as the vacuum is increased. The reciprocating pump 
working at constant speed is, even theoretically, 
only a constant volume extraction apparatus, and 
in practice, owing to the incidence of certain practically 
constant sources of loss mentioned below, the volu- 
metric capacity actually decreases as the vacuum 
increases. It will be seen from the position of the 
dotted curve for zero air load in Fig. 10 that the field 
of available extracting capacity lies wholly to the 
right of the constant vacuum line pertaining to any 
ziven condensate temperature, and that the pumps 
are unable, because of the negative head arising from 
frictional resistance to flow through the valves, grids 
and passages, and absorbed in raising the water into 
the pump barrels against the weight of the valves, 
to produce a vacuum corresponding to the condensate 
temperature. Thus with no air leak and a condensate 
temperature of 50-43 deg. Fah. the pumps when 
working alone, cease to extract when a vacuum of 
29in. has been reached, and with condensate at 78-9 
deg. Fah. when a vacuum of 28-85in., has been 
reached, involving condensate depressions of 28-47 
and 4-3 deg. Fah. respectively. 

With an air leak of 51b. per hour, the vacuum, 
volume extracted per hour, and condensate and 
residual mixture depressions, are respectively 28-7in., 
2070 cubic feet, and 36-57 deg. Fah. for condensate 
and mixture at 50-43 deg. Fah., and 28-34in., 3080 
cubic feet and 15-95 deg. Fah. for condensate and 
mixture at 78-9 deg. Fah. These characteristics 
render the reciprocating pump alone unsuitable for 
high vacuum work, and in combination with the fact 
that the temperature of the condensate must accom- 
pany the temperature depression of the residual 
mixture, make this type of equipment inadmissible 
in a regenerative installation, unless installed as 
dry air pumps only, with special arrangements for 
cooling a small quantity of condensate for use 
sealing water. 

A steam ejector is theoretically a constant energy 
apparatus. When operating with the full designed 
steam pressure, the weight of steam used, the heat 
drop, and consequently the energy available, are 
constant. The power required to compress a given 
weight of air-steam mixture to atmospheric pressure, 
however, increases with the vacuum, hence the quan- 
tity that can be so compressed with a constant amount 
of energy decreases, and if the same weight of air is to 
be evacuated, the ratio of air to steam in the mixture 
must be increased, involving an increase in the depres- 
sion of the mixture temperature below that corres- 
ponding tothe vacuum. The efficiency of the ejector, 
on the basis of a comparison of the energy developed 


as 





by the heat drop in the motive steam, and that 
absorbed in compressing the residual mixture, also 
falls as the vacuum is increased. Hence while the 
volume extracting capacity of the ejector, contrary 
to that of the reciprocating pump, does increase with 
increasing vacuum, the increase falls far short of the 
ratio indicated by the figures in the second column 
of Case 3, Table VI., as necessary for extraction at 
approximately constant temperature depression. The 
air duty curves of Fig. 11, and those shown in full 
lines in Fig. 10, accordingly reveal the necessity of 
an increase in the temperature depression of the 
residual mixture as the vacuum or the air load, or 
both, is increased, no matter what type of air extract- 
ing apparatus is actually employed. The conclusions 
as to the interrelations between vacuum, air leakage, 
air extracting capacity and extent of secondary section 
originally developed on this section on the basis of 
constant volumetric extraction capacity are thus 
fully justified. The sources of loss incidental to the 
operation of reciprocating pumps in practice, men- 
tioned above, are absent in the case of the steam 
ejector, and the curve of zero air leakage is accordingly 
coincident with the line of zero temperature depres- 
sion, as shown in both of the figures, i.e., with no air 
leakage a steam ejector will always produce a tacuum 


| corresponding to the vapour temperature at the 
ejector suction. 

(9) Tuspe TEMPERATURE IN THE PRIMARY AND 

SECONDARY SEecTions, THERMAL HEAD, AND 


EXTENT OF SECONDARY SECTION IN RELATION 
TO CONDENSATE TEMPERATURE. 

The partition of surface dimensions arising from 
the presence of air in the condenser is accompanied 
by a corresponding variation in the distribution of 
the components of the total resistance to heat flow 
in the respective sections. In the primary section 
the tubes are engaged in the active condensation of 
steam under what approximate to air-free conditions. 
In these circumstances the major portion of the total 
resistance to heat flow from steam to circulating water 





occurs at the water side of the tubes, and the tempera- 
| ture of the outer tube surface sensibly approaches 
| that of the steam. This is shown in Fig. 12, which has 





100 























Il i 0 
Arith oi Temp. of Circulating Water g 
| | 
| | 
i . 
4000 8000 12,000 16,000 20,000 
Heat Flow in B.T.U's. per Hour 
per Sq. Ft. of External Surface 
“Tre Encrncce” + 


Fic. 12 


been drawn from the data for air-free steam given 
by Mr. H. M. Martin in Table V. of his articles on 
“The Laws of Heat Transfer.”"* The figures plotted 
are those for a circulating water speed of 5ft. per 
second. The upper curve gives the steam space tem 
perature, and vertical intercepts between this and 
the curve of external tube surface temperature below 
it, represent the mean temperature fall arising from 
the external water film resistance. 

Intercepts between the curve of external tube 
surface tempearture and the line of arithmetic mean 
circulating water temperature give the mean tem- 
perature fall due to the combined convective, internal 
water film, and tube wall resistances. 

From these results it is apparent that condensate 
falling from tube to tube in the primary section will 
only be slightly cooled, more especially as, by a species 
of secondary jet condenser action, it is reheated by 
direct contact with uncondensed steam as it traverses 
the spaces intervening between adjacent tubes. The 
curves of Fig. 12 indicate that the greater'the heat 
flow, the lower the temperature of the condensate 
will tend to be, an effect which, however, is probably 
largely counterbalanced by the greater quantity of 
water to be cooled. 

In the case of the tubes in the secondary section, 
the amount of heat transmitted becomes a very minor 
quantity, and the temperature of the external tube 


* Engineering July 6th and 20th and August 3rd and 24th 
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surface will approximate to that of the circulating 
water, the scene of maximum resistance to heat 
flow being now transferred from the water to the 
steam side of the tubes. Condensate flowing over 
tubes in this section is therefore likely to fall con- 
siderably in temperature, and may, in fact, fall many 
degrees below the final temperature of the residual 
air-steam mixture, as shown in Table III. The amount 
of such cooling will depend upon the extent of 
secondary surface traversed by the condensate, and 
on the circulating water inlet temperature, to which 
tube surface temperature in the secondary section 
approximates. The thermal head at which a con- 
denser operates will thus become, in combination 
with the amount of unshielded secondary surface, a 
factor in the determination of condensate tempera- 
ture. Thus, whereas at A in Fig. 13, as a consequence 
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of low water speed, low water temperature or foul 
tubes, the heat transmission coefficient is low—that 
is, the condenser operates with a relatively high 
thermal head—the cooling effect upon the condensate 
of secondary surface over which it may flow will be 
greater than in the case B, in which condensation is 
conducted with a lower thermal head. 

The cooling effect of a high thermal head will be 
obviously at its maximum when it coincides with, 
or is produced by, excessive air leakage, since under 
these conditions the extent of the secondary surface 
is itself greatly increased. 

In other words, with small air leakage cases A and 
B would give condensate temperature depressions of 
small and not greatly dissimilar amount. With 
increased air leakage, the cooling effect of even an 
equal amount of additional secondary surface would 
be greater in case A than case B. 

There is, in addition, a certain cumulative effect 
involved, since secondary surface over which con- 
densate is flowing does not tend to be the most effi- 
cient for the purpose of devaporisation. 

A further case should, perhaps, be mentioned. In 
it, although a high heat transmission coefficient 
is obtained, a considerable initial thermal head _ is 
produced by operating with a restricted quantity of 
circulating water. Thus in low vacuum marine con- 
densers, served by main engine-driven circulating 
pumps of relatively small capacity, and in which the 
tubes are in new and clean condition, condensate 
temperatures as much as 10 deg. Fah. below those 
of the residual air-steam mixture are to be met with. 

The dependence of condensate temperature in 
surface condensers on the combined effect of the 
extent of the secondary surface, and the thermal 
head with which they operate, is borne out by 
Table II., where, generally speaking, a considerable 
depression in the temperature of the condensate is 
associated with a high value of t; — ti, and a large 
secondary section. The exceptions which appear in 
the table are probably due to 

(1) The varying amount of secondary surface 
under the shelter plate, and therefore not affecting 
condensate temperature. 

(2) Unstable conditions and errors in tempera- 
ture and vacuum readings. 

(3) Inter-pass readings not truly representing 
the mean temperature of the circulating water 
entering the second pass. 

(4) The assumption, made in the calculation of 
the extent of the secondary section, that condensa- 
tion proceeds at constant temperature, i.e., the 
temperature gradient due to resistance is neg- 
lected. 

(5) In some cases the tube bank may not be 
entirely closed, thus rendering the method of cal- 
culating the extent of the secondary section not 
strictly applicable. 

(6) The exact design of the condenser is not 
known in the case of a number of the tests, some of 
which may therefore refer to condensers embodying 
regenerative features. The sole criterion which has 
determined the inclusion of any individual test has 
been the existence of an inter-pass reading amongst 
the records of circulating water temperature. 


(To be continued.) 
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THE first paper discussed on Wednesday, March 
13th, at the morning session, was one by Professor 
P. Saldau, on “ Special Properties of Eutectics and 
Eutectoid Alloys in Binary Metallic Systems.”’ The 
paper was presented by Dr. J. L. Haughton, who had 
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re-written it after its translation from the Russian 
by a Russian metallurgist in London. The official 
abstract of it runs as follows : 


“ BINARY METALLIC SYSTEMS.” 

(1) The hardness and electrical resistance of a number of 
eutectic alloys have been studied, and it is shown that the 
eutectic occupies a special and abnormal position on the property - 
composition curve, even in drastically annealed alloys. 

(2) It is pointed out that for coalescence to occur in eutectic 
alloys, an excess of one of the phases is necessary. 

(3) Polymorphic changes in some of the constituent metals of 
the system have been studied. 

Dr. Max Haas referred to experiments carried out 
on the Continent which showed that there was no 
polymorphic change in zinc, and asked if experiments 
in that connection had been carried out in this country. 
He also emphasised the importance of impurities 
in zine, and urged that experiments should first be 
carried out on the purest zine obtainable, and that 
subsequently impurities should be added in order to 
ascertain their réle. 

Dr. H. W. Brownsdon agreed with Dr. Haas as to 
the importance to be attached to traces of impurities 
in zine, and said that many of the statements in litera- 
ture—-and he included the paper by Mr. Hargreaves 
and Mr. Hills, on the subject of work softening, which 
was to be presented that morning—were misleading, 
because, although they purported to refer to zinc, 
they referred, actually, to zinc alloyed with impurities. 
He put forward some experimental results to empha- 
sise the important effects of impurities upon the work- 
softening, age-softening and work-hardening of so- 
called pure materials, and the necessity for paying very 
definite attention to the quantity and nature of the 
impurities in such materials. 

Dr. 8S. W. Smith said that the main thesis of the 
author’s paper was the suggestion that the explana- 
tion of the particular properties of eutectic alloys 
must be sought by reference to the degree of disper- 
sion of the constituents. The experience with regard 
to the eutectic of silver and gold, which had been 
worked for many years for coinage purposes abroad, 
was in accordance with the proposition. The whole 
success of working this particular eutectic alloy de- 
pended upon the degree of dispersion in the cast bar 
being great; unless the conditions were such that 
the degree of dispersion was of a very high order, very 
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great mechanical difficulties were experienced in the 
working of the metal. Another feature, which was 
on all fours with this proposition of fine dispersion, 
was that these eutectic alloys were generally uniform 
in composition. 

Mr. F. Hargreaves pointed out that the author 
had dealt with a series of alloys of rather differing 
composition, and had concluded that the unique 
properties of the eutectic depended on the degree of 
dispersion. He would have been more satisfied if 
the author had tested actual eutectic alloys one 
against the other. One or two tests which had been 
published in previous papers did not indicate that 
the rate of cooling had any great influence on the 
final hardness after annealing of the eutectic. He 
disagreed with the author’s statement that, for the 
process of coalescence to occur in eutectic alloys during 
annealing, the presence of an excess of one of the 
phases was necessary, and suggested that, possibly, 
a more important factor was the presence of internal 
stress. The author's conclusions as to coalescence 
in eutectics on annealing were contrary to general 
opinion. 

Mr. W. B. Clarke considered that it was advisable 
that the author should state more clearly the nature 
of the metal dealt with, because some of the figures 
were misleading. They appeared to indicate that 
the metal was not sufficiently pure, and if the ultimate 
analyses of the metals used could be given, the results 
would be comparable with other published results. 

Dr. J. L. Haughton agreed with the remarks made 
as to allotropic change in zinc, and said that it 
appeared to be emerging quite clearly that the purer 
the zinc the less marked were the allotropic change 
points. 

Professor D. Hanson questioned whether it was 
correct to use the term “allotropy ” in connection 
with those changes. We should, he urged, reserve the 
term for application to the existence of a substance in 
different forms, and he was unable to find any evidence 
that zine existed in different forms. Confusion might 
be avoided, therefore, if reference were made merely 
to “‘ change points ’’ and not to “ allotropic change 
points.” 

The President said that to suggest, because a 
eutectic was very finely divided, that, therefore, it was 
beginning to approach even remotely the condition 
of the solid solution, was a misleading idea and not 
acceptable to him. He ventured to suggest that the 
experimental evidence upon which the author’s obser- 
vations were founded required very careful revision 
before they could be accepted. 

A paper entitled “‘ Work Softening and a Theory 
of Intercrystalline Cohesion,’’ by Messrs. Hargreaves 
and Hills, was then considered. The following is the 
official abstract of it : 

WORK SOFTENING.’ 

Further investigation on work softening has led to the estab- 
lishment of the conditions necessary for its occurrence. They 
are (a) the presence of more than one phase ; (6) roughly, both 
constituents must have the property of undergoing spontaneous 
annealing after working at air temperature. A theory of inter- 
crystalline cohesion is outlined. Briefly, it postulates the exist- 
ence of a transition zone between two orientations. This is not 
to be regarded as amorphous metal, for, given the same two 





orientations and the same relative position of the boundary, 
the same pattern of atomic arrangement is always found in the 
entoceend metal. The conditions respecting the effect of stress 
and recovery are considered. Boundaries between different 
phases are discussed, and some of the differences to be expected 
are pointed out. The cause of “ creep "’ is attributed essentially 
to boundary action, and facts are given which indicate that the 
origin of fatigue is to be sought at the boundaries. Work 
hardening and work softening are shown, it is claimed, to be 
identical phenomena concerning the early stages of the latter. 
The cause of the very pronounced softening by heavy working 
is attributed to interphase boundary action and the retention of 
the individual phases in a quasi-viscous condition. Other 
phenomena are considered in relation to the theory. 


In opening the discussion, Dr. H. J. Gough 
suggested that the authors’ theory was somewhat 
nebulous. The only difference between it and the 
amorphous theory was, so far as he could see, the 
arrangement of the transition layer. If that were 
so, it was hardly worth while introducing the new 
theory. The amorphous theory accounted in a satis- 
factory way for certain phenomena which could not 
be tested experimentally, and he did not think the 
new theory would throw any new light on those points. 
It was based entirely on geometrical considerations. 

The President also criticised the authors’ theory. It 
implied, he said, an arrangement of atoms in a condition 
which was not one of possible stable equilibrium 
at all. It implied that the atoms were in some places 
brought too close together, and while in others they 
were arranged too far apart to fulfil the conditions of 
the linkage which existed in solid metals. That the 
atoms could be arranged in a manner defying the 
principle of a minimum and maximum inter-atomic 
distance was, he considered, extremely improbable, 
and the possibility would have to be proved before 
the theory could be accepted even as a working hypo- 
thesis. In their statements concerning phase inter- 
faces the authors had brought out an important new 
point, and the difference which they had found 
between the behaviour of eutectics, under cold work 
ing, and the soft metals was accounted for very ration- 
ally, he believed, by the considerations they had put 
forward. 

Mr. Hargreaves, in a brief reply, remarked that 
the President had based his objections to the authors’ 
theory on the considerations he had put forward as 
to exceeding the limiting distance by which two atoms 
could be separated before they ceased to show 
cohesion. On that particular point, however, there 
appeared to be not the slightest difference between 
the amorphous cement theory and the theory put 
forward by the authors. 

The next paper taken was “ Note on the Testing 
of Electro-deposits on Aluminium,’ by Messrs. Brook 
and Stott. An abstract of it is given below : 








ELECTRO-DEPOSITS ON ALUMINIUM 

The work outlined in this paper represents investigations 
carried out during the past year on a considerable number of 
samples of commercial electro-plating on aluminium. Most of 
these were finished in nickel as being the commonest metal 
used for securing a finish in general commercial practice. This 
contribution is not concerned with the actual plating of the 
material, but is confined to the development of a test or tests 
which indicate the stability of the deposit. It is rather from the 
user's than from the producer's standpoint that the tests have 
been evolved. 

Dr. R. 8S. Hutton, in opening the discussion, said 
that the authors had given an indication of a new 
line of testing as applied to deposits on aluminium, 
which would perhaps be of considerable use. He 
pointed out the importance of the time factor in 
relation to tests of that nature. From time to time, 
he said, one obtained examples of electro-plating on 
aluminium, which appeared at first to be exceed- 
ingly promising, but the best of them seemed to fail 
if they were put aside for a few months. Therefore, 
one would like to see methods such as the authors 
had mentioned applied to observed results of exposure 


to corrosion under different conditions for long 
periods. 
Dr. Max Haas emphasised the importance of 


standardising tests for corrosion. 

Professor D. Hanson said that the twisting test was 
a very severe test of a nickel coating, and it was 
interesting to note that about half the products 
referred to in the paper had withstood it successfully. 
Discussing the problem of internal stress in the 
deposits, he said that there were methods of deposit - 
ing metals in a relatively stress-free condition, and 
it seemed to him that some considerable improvement 
under that particular form of test might be obtained 
by giving careful attention to the conditions under 
which the nickel was deposited. 

The President, commenting on the suggestion of 
Dr. Haas that a standardised test for corrosion might 
be arrived at, said that that had been the subject of 
much discussion in this country, and that those best 
qualified to form an opinion had stated clearly that 
they did not think it feasible at present to standardise 
any corrosion test ; that it was not possible, in view 
of the very great complexity of the factors which 
determined the service behaviour of a metal or coat- 
ing, to devise a laboratory test which would, in a 
short time, give a reliable index of its service value. 
Although one sympathised with the practical need 
for some test of that kind, it was no use developing a 
test which was not going to be thoroughly reliable. 
He had watched with interest the various tests 
advanced in Germany for testing corrodibility, and 
in every instance, when high hopes had been formed 
at the beginning, they seemed to be doomed to dis- 
appointment. The conditions which determined 
corrosion varied so widely, and the time factor was 
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so important, that it appeared almost impossible to 
devise a laboratory test which would indicate quickly 
the corrosion-resisting powers of the metal or coat- 
ing. When it came to the finer distinctions and the 
more accurate classification of materials with regard 
to their resistance to corrosion, the difficulties became 
very great. Nevertheless, the practical testing of 
presumably commercially prepared electro-deposits 
on aluminiam had evidently aroused a very great 
deal of interest, and the Institute appreciated the 
paper very greatly. 

Mr. Brook, replying to the discussion, referred to 
tests—mentioned in the paper—which were carried 
out on two deposits that had been plated for at least 
ten years. There was a curious difference between 
the results of the two. The deposits were made on 
the same sheet of metal. The sheet was first copper 
plated, and one half of it was subsequently immersed 
in a nickel bath, so that a nickel deposit was made on 
tup of the copper. The copper plating alone had 
withstood the test without any sign of stripping, 
whereas on the other half of the plate the nickel on 
the top of the copper was removed and the copper 
had come away from the basis metal also. Sugges- 
tions had been made to him with regard to burnishing 
tests, and undoubtedly burnishing or finishing 
operations, in which there was a definite flow of metal 
over the surface, added to the value of the deposits. 
But with aluminium, if there were a tendency to 
strip, that mechanical action would disturb it. 

The meeting then adjourned for luncheon. 


The first paper taken at the afternoon session was 
on “ The Constitution of the Cadmium-rich Alloys 
of the System Cadmium-gold,”” and was by Dr. 
P. J. Durrant. The following is an abstract of it : 


* CADMIUM-RICH ALLOYS OF THE SYSTEM CADMIUM- | 


GOLD.’ 

The constitution of the alloys of cadmium and gold from 
0 to 48 atoms per cent. of gold has been reinvestigated by the 
methods of thermal and micrographic analysis. Saldau’s 
equilibrium diagram, published in 1915, has been modified in 
the following manner : 

(1) The liquidus from the eutecti« pomt at 7-95 atoms per 
cent. of gold and 309 deg. Cent., rises not to a triple point at 
25 atoms per cent. of gold and 495 deg. Cent., but to a maximum 
at 28-6 atoms per cent. of gold and 500 deg. Cent., and there- 
after falls to a eutectic point at 30-0 atoms per cent. of gold at 
$96 deg. Cent. The horizontal line drawn by Saldau at 495 deg. 
Cent. is not therefore a peritectic, but a eutectic horizontal, 
Between the compositions 30-0 and 48 atoms per cent. of gold, 
the form of the liquidus is not a smooth curve, but is broken by 
a sharp discontinuity at 39-4 atoms per cent. of gold and 540 
deg. Cent. where a peritectic line meets the liquidus, 

(2) A new area of solid solution has been detected—denoted 
as phase IIT. in the paper—-which lies in the field described by 
Saldau as containing § + y. This solid solution has been closely 


7 
studied, and has been found to undergo two polymorphic 


changes—one at about 500 deg. Cent., and the other at about 
375 deg. Cent. The change at 375 deg. Cent. is interesting, as 
it is analogous to the change in the # phase of brass at 460 deg. 
Cent. 

(3) No evidence could be obtained for the existence of the 
compound AuCd, at the liquidus, but the form of the equili- 
brium diagram suggests the existence of two compounds, 
Au,Cd, and Au,Cd,, both of which are much dissociated at high 
temperatures 

Dr. J. L. Haughton, in initiating the discussion, 
asked why the author did not take his readings by 
potentiometer, instead of by the milli-voltmeter 
method, and why he used two layers of nichrome 
ribbon in the winding of the furnace. Incidentally, 
he protested against the use of the word “ brass ” 
for an alloy of gold-cadmium or silver-zinc. The 
Nomenclature Committee of the Institute had clearly 
defined brass, and it seemed a pity for members of 
the Institute not to adhere to the Institute’s de- 
finitions. 

Dr. Marie L. V. Gayler, referring to the change 
shown in Figs. 29 and 30 of the paper, suggested 
that there was another transformation which the 
author had missed, and asked him whether he thought 
that there was any possibility of a lower transforma- 
tion that had been missed or whether he considered 
the change shown was what would be expected. 

Dr. Durrant, in replying, said that he found the 
results given by the milli-voltmeter method so satis- 
factory and reliable that he saw no reason for using 
an apparatus which was capable of a higher accuracy. 
The reason for using two layers of nichrome wire 
was that if a single layer had been used the succes- 
sive turns would have been close together and liable 
to become short-circuited. As to the nomenclature 
of the A R brasses, he had called them brasses because 
Saldau had so called them in his paper in the volume 
of “ Proceedings’ of the Institute in 1923. In 
reply to Dr. Gayler, he said that he did not think there 
would be any change of the kind indicated below 
380 deg. 

The President, in proposing a vote of thanks to 
the author, said that he agreed with the last remark, 
but the trouble was in the method of taking the cool- 
ing curves. If the method of constant rate of cooling 
had been used, the time would not have been exces- 
sive, and the result would have been constant right 
down to 100 deg. He felt that there was something 
to be said for a method which was not quite so simple 
or primitive as that which the author had used, and 
that rather more might be done with it if it were used 
in a more sensitive and elaborate form. 

The next paper was “‘ The Age-hardening of Some 
Aluminium Alloys,” by Dr. Marie Gayler and G. D. 
Preston. The official abstract of it is as follows :— 
“THE AGE HARDENING OF SOME ALUMINIUM 

ALLOYS.” 
The following physical properties of five typical aluminium 


alloys containing copper, magnesium silicide, or both, have 
been examined under similar conditions of heat treatment :— 
(1) Brinell hardness ; (2) tensile strength; (3) density; (4) 
electrical conductivity ; (5) changes in the crystals, as deter- 
mined by X-ray analysis. 

It is shown that the changes in density and in lattice para- 
meter which take place during ageing suggest that precipitation 
from solid solution takes place. X-ray analysis shows also that 
the crystals themselves are in a disturbed state, which is gradually 
relieved by further ageing at high temperatures. The increase 
in electrical resistance on ageing corresponds to this distortion 
of the space lattice of the solid solution, caused by the presence 
of minute particles due to the decomposition of the solid solution. 

It has been inferred that the precipitation from solid solution 
entails two processes :—(1) The rejection of the atoms of the 
dissolved metal from the lattice of the solid solution, accom- 
panied by the possible formation of molecules; (2) a “ co- 
agulation "’ of these rejected atoms or molecules takes place, a 
process which follows closely upon the first, and probably 
argely overlaps it. 

The evidence given may be regarded as strong confirmation 
of the theory that hardening is due to the precipitation of highly 
dispersed particles. 





| Dr. K. L. Meissner, in discussing it, differed from 
|} the authors’ conclusion that by ageing at elevated 
temperatures immediately after quenching, higher 
values could be obtained for the Brinell hardness 
and the tensile strength than by temperature after 
ageing at room temperature. He said that results 
obtained by himself but not yet published supported 
him in the view that he took. His tests, however, 
differed from the authors’, inasmuch as he used 
constant ageing periods, namely, twenty and forty 
hours, and varied the temperature from 50 deg. to 
200 deg. Cent. in rather narrow stages, whilst the 
authors used constant temperatures and varied the 
ageing period. 

Mr. F. Hargreaves asked if the effect of strain on 
| ageing was known and if information regarding it 
| would be of value in investigating the nature of age 
hardening. 

Professor D. Hanson said that, although the paper 
brought forward a number of new facts with regard 
to age hardening, he was in a little difficulty concern- 
ing sume of the conclusions. For instance, it was 
stated that the precipitation of the dissolved sub- 
stance from the supersaturated solution 
first, the rejection of the atoms of the dissolved metal 
from the 'attice of the solid solution, accompanied 
by the possible formation of molecules, a process 
which entailed a profound disturbance of the lattice. 
Was that an expression of opinion or was it something 
which was definitely substantiated by experimental 
facts ? Again, it was stated that if the formation of a 





solute with those of the matrix, a greater distortion 
of the crystal lattices would occur. Was that a theory 
to explain the results or did the experimental results 
brought forward Jead naturally to that conclusion ? 
The interpretation of some of those facts was a little 
difficult, and therefore it should be made quite clear 
as to what had definitely been proved and what was 
still in the realm of supposition, and brought forward 
to account for the facts. 

| The President, referring to the statement in the 
| paper that there were volume changes in certain 
alloys during ageing and that therefore they should 
not be machined before heat treatment, said that 
that sounded perfectly logical as a deduction from 
the experimental facts, but in practice it would be 


heat-treated before machining, they were always left 


machining led to distortion. It was therefore neces- 
sary to machine them to approximate dimensions 
before heat treatment. The authors stated that there 
was a marked contraction of the aluminium lattice 
by the solution in it of a small amount of copper, 
but he could not agree that there was a marked con- 
traction in the ordinary sense of the word. It was 
marked in the sense that it was definite but it was 
very minute. He had an idea that there was some- 
thing else at work, and that if we were to measure an 
aluminium lattice free from copper, and also one con- 
taining copper in solid solution at high temperature, 
not far below the melting point, the explanation 
would be that there was a slight contraction when 
cooling down to ordinary temperatures. If that were 
the case, it would help to explain a rather complicated 
| and complex phenomenon encountered in age harden- 
ing. There was one point in the question of age 
hardening and precipitation which was apt to be 
overlooked. There were two countervailing processes 
at work, or possibly there were more than two. One 


and an increase of electrical resistance by lattice dis- 
tortion, and the other was the re-arrangement of the 
whole of the crystals, not only the crystals of the pre- 
cipitated substance, but a re-arrangement of the 
disturbed lattice or matrix itself, which made for 
softening and a decrease of electrical resistance. 
Account must be taken of the fact that, in different 
alloys, and even in the same alloy at different tem- 

ratures, those two processes would go on at different 
rates and consequently the shape of the curves would 
vary. Therefore, it was not reasonable to attach a 
very great deal of meaning to those comparatively 
slight irregularities in hardness resistivity curves 
until it could be ascertained exactly what was the 
separate effect of the two processes. The most striking 
result in the paper was the X-ray evidence, which 
clearly demonstrated the fact that lattice distortion 
increased with increasing hardness and increasing 
electrical resistivity and diminished as the change 
went on. He saw no reason for connecting those 





entailed, | 


compound involved the combination of atoms of the | 


fatal if it were followed, because, if such alloys were | 


with a considerable amount of internal stress and | 


was the precipitation itself, which entailed hardening | 


things with particle size except by the indirect 
inference that, the smaller the particle size, the more 
serious the lattice distortion was likely to be. In 
that way the X-ray evidence confirmed in a very 
striking manner the view which he for one had held 
as to the mechanism of these changes. 

Mr. Preston, replying to the discussion, said that 
the conclusion mentioned by Professor Hanson was 
undoubtedly based on the experimental evidence. 
Professor Hanson, interposing, asked if there was 
any evidence to show the particle size at any particular 
stage of the process; and Mr. Preston said that no 
steps had been taken to find that out, but that the 
disturbance of the lattice was undoubtedly there. 
Professor Hanson remarked that it was a question 
of whether the particle size at any stage was known, 
and Mr. Preston replied that that matter had been 
attacked by other workers in connection with copper- 
beryllium alloys and that it was definitely known that 
when those alloys were at their maximum hardness 
| the lines of the second phase were not observable by 
X-ray methods, so that, presumably, the crystals 
were too small and produced diffraction effects. That, 
however, did not apply to the work under considera- 
tion, so far as he knew. Replying to the President 
on the question of machining, Mr. Preston said that 
strain would be produced by heat treatment as well 
as by subsequent machining, and that some diffi- 
culties might be introduced in that way. The Presi- 
dent said that his point was that there was strain as the 
result of heat treatment, and that, by machining, it 
was released in an unequal manner and set up dis 
tortion, and Mr. Preston replied that he had found 
that, if machining took place before heat treatment, 
there was distortion. 

Dr. Gayler, replying to Dr. Meissner, said that 
she did not think that the experiments recorded in 
the paper and those mentioned by him could be 
compared owing to the difference in the conditions 
in which they were carried out. 

The paper by Mr. Clement Blazey on “ Brittleness 
in Arsenical Copper: II.,” was then taken as read, 
the author being in Australia. We give the official 
abstract of it: 

BRITTLENEDdS 

In # paper previously prese: 
was given of a type of brittlenes 
| terised by low tensile strength and 
| intererystalline fracture, and inabilit., wo withstand repeated 
bending after annealing below 600 deg. to 650 deg. Cent, After 
| annealing at a higher temperature the brittleness disappeared, 





IN ARSENICAL COPPER. 

ted to the Institute, a description 

in arsenical copper charac 
longation, a non-necked. 


| but it reappeared when the copper was cold-worked and again 
annealed at a relatively low temperature. At the time the 
cause of the trouble could not be ascertained. A series of melt 
ing and working tests has since been carried out. It has been 
| found that, under certain conditions, a small amount of bismuth 

about 0-004 per cent.—can produce a suceptibility to brittle 
ness remarkably like that previously described, The con 
ditions are—plain melting under charcoal of arsenical copper 
of the quality used, followed by poling and the addition of 
| bismuth before casting. The addition of phosphorus after 
| bismuth destroys the susceptibility. The susceptibility may be 
| removed by remelting. If phosphorus is added, then one re- 

melting is sufficient ; but if phosphorus is not added, several re- 
| meltings may be necessary. If the metal is in the form of fairly 
fine wire, then long heating in hydrogen at a high temperature 
removes the susceptibility. The brittleness has been encoun- 
tered in non-arsenical copper. 

The President said that the paper was of considerabl & 
interest, and that as there were present those who 
were interested either as manufacturers or investi- 
| gators, he invited them to discuss the paper. 

Mr. John Grant, speaking of the effect of bismuth, 
said that he imagined that the author in his experi- 
ments had formed metallic bismuth, which was 
bound to be deleterious. At the same time, speaking 
from practical experience, he disagreed with the 
author that bismuth was volatile in the refined stage. 
The great point he wished to stress was that the 
amount of bismuth mentioned in the paper, viz., 
0-005 per cent., need not be dangerous. He had 
known three or four times that amount to be present 
and to be absolutely innocuous. The whole secret 
was to get oxygen in combination or allied to the 
bismuth in the proper quantity. 

Professor C. H. Desch remarked that twenty-five 
| years ago he had carried out work with Professor 
| Huntington upon brittle stay rod alloys which con 
tained not arsenic, but nickel. There was 0-005 per 
cent. bismuth, and when synthetic alloys were made 
with that quantity of bismuth it was found not to 
interfere with the totighness of the material. The 
first samples, however, were found to be brittle, and 
that was afterwards attributed to telluriumn, which 
must not be present to the extent of more than 
0-002 per cent. Tellurium in that quantity did com- 
paratively little damage, but when 0-005 per cent. 
| Siumuth was present in addition to 0-002 per cent. 
tellurium, the alloy was completely rotten. The 
author was in Australia, and, if so, perhaps that 
meant that he was working with Australian copper, 
because those coppers always contained telluriuin 
in small quantities. If that metal had not been 
looked for by the author it might possibly be a con- 
tributory cause of the brittleness. 

Dr. H. W. Brownsdon said that, when using 
phosphorus, there might be some connection between 
the manner in which bismuth was present and the 
result. It was possible to conceive that the trouble 
was not so much due to the actual amount of bismuth, 
as determined chemically, which was present in the 
alloy, as in the manner in which it was present. 
There was evidence that, even with other alloys, such 
as ordinary brasses, difficulties as regarded ductility 
and forgeability were encountered, but could be 
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removed on re-melting in the presence of phosphorus, 
and he could see a possible analogy between the 
author's work and what one might expect to happen 
by adding phosphorus to those types of copper alloys. 

The next paper was one by Dr. P. J. Durrant, and 
was entitled “A Note on the Haughton-Hanson 
Thermostat.’ It explained that with this instrument 
temperature could be adjusted over a range of about 
5 deg. C. with an accuracy of 0-1 deg. C. 

Dr. J. L. Haughton, in opening the discussion, 
said that the addition to the thermostat described 
in the paper was a very useful piece of apparatus. 
As a matter of fact, Mr. Jenkins—who was not 
present—had also fitted to the thermostat a device 
for doing the same thing as that described by Dr. 
Durrant, but he did not think it had been described 
so far. 

Dr. W. N. Hindley explained some other modifica- 
tions of the Haughton-Hanson thermostat, and asked 
the author what type of relay he used for the control 
of current to the main furnace. He had found that 
if the relay were operated by the mains, using platinum 
wire and mercury as contacts, the mercury surface 
got contaminated owing to sparking. The use of a 
platinum dise on the mercury obviated that trouble 
to some extent, but the platinum disc had a tendency 
to stick to the platinum wire, so that the underside 
of the disc and the mercury surface made and broke 
the circuit. The use of condensers only increased the 
trouble. The difficulty had, however, now been over- 
come by the use of a Weston galvo-relay operated 
by a 1-5-volt cell with 1000 ohms in the cireuit. 

Dr. David Stockdale described what he termed 
another simple method of changing the temperature 
of the thermostat, and said that by its use he had 
been able to carry out anneals of from half an hour 
to two hours, whilst the instrument so modified has 


run for a fortnight with a variation of only 1 deg. 
Cent. 
The final paper considered at this session, ** The 


W. Hume-Rothery, 
The official 


System Magnesium-Zine,”’ by Dr. 
was taken as read and not discussed. 
abstract of it is as follows : 


THE SYSTEM MAGNESIUM-ZINC.’ 


(1) The equilibrium diagram of the system magnesium -zine 
has been investigated in the range 0 to 70 atomic per cent. 
magnesium, the magnesium-rich alloys having already been 
studied by Hansen. Particular attention has been paid to the 
structure of the solid alloys and the limits of solid solution in 
the various phases. Twenty-three points on the liquidus have 
en determined, but this part of the diagram is already 
well known. 

2) The solid solubility of magnesium in zine increases from 
about 0-15 atomic per cent. magnesium at 200 deg. Cent., to 
)-3 atomic per cent. at 364 deg. Cent. 
of the Zn-MgZn, eutectic. 

3) The temperature of the MgZn,;-Zn eutectic has been accu- 

rately determined by cooling curves and quenching experi- 
ments as 364 deg. Cent. In ordinary cooling curves it is liable 
to considerable fluctuations, which are regarded as due to the 
suppression of the peritectic reaction by which the compound 
MgZn, should be formed at 381 deg. Cent., but which in practice 
is delayed, so that it occurs at the same time as the eutectic 
separation, 

(4) The compound MgZn,, previously discovered by Chadwick, 
has been confirmed, but the solid solution in this compound 
which was claimed by Chadwick has been shown not to exist. 
This part of the work has been carried out in great detail, 
and it is shown that after prolonged annealing an alloy con- 
taining 16 atomic per cent. magnesium shows traces of 
free zinc, whilst one of composition 16-8 atomic per cent. 
inagnesium shows traces of MgZn,. This corresponds to a 


also be 


, 


difference of less than 0-1 per cent. magnesium by weight, and 
it is concluded that this is evidence of a compound of fixed 
composition. 

(5) The compound MgZn,, discovered by Grube, has been | 


confirmed, but the wide solid solution in this compound claimed 
by Chadwick has been shown not to exist. This discrepancy 
is due to the fact that the acid ferric chloride etching reagent 
used by Chadwick does not distinguish clearly between the 
compound MgZn, and a new compound MgZn, which is described 


members, particularly among the young men, would 
be obtained if the change were made. 

Professor T. Turner remarked that when the 
Institute was young, everybody paid their entrance 
fees without question. During its life of twenty-one 
years, the Institute had built up services to the 
member in various ways, and the new members who 
now came in got, not only the ordinary advantages 
of membership, but also the advantages of those 
other services which had been made possible through 
the economical manner in which the affairs of the 
Institute had been managed. It was the fact that out 
of every guinea paid by the members, one shilling 
had been saved and had been utilised for the purpose 
of providing additional services to the members. 
An entrance fee had to be paid to any club, and, 
looking at the matter from the financial point of 
view, he felt that it might be an unwise step to 
abolish that fee, although there might be another 
way of looking at it. The point was whether the 
adoption of the suggestion would lead to a sufficient 
increase in membership to make up for the financial 


loss. He questioned whether it would. 
Mr. Brook said that he could assure the Council 


that the feeling on the matter was very strong, and 
that it was not a question of an isolated case. 

The President then said that the question had 
been before the Council a little while ago, and that 
inquiries were then made of the local honorary 
secretaries. The result, of those inquiries was, very 
definitely, that doing away with the entrance 
was not likely to bring in such a proportionately 
larger number of members as would balance the 
financial loss entailed. 
of policy and, for the moment, he only spoke in a 
personal capacity. His view was that the Institute, 
having reached its present position, did not need to 
membership. The suggestion, however, would be 
carefully and fully considered by the Council. 

The meeting then adjourned until the following 
morning. 

(To be continued.) 
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for the first time. 

6) A new compound, MgZn, has been shown to exist, and 
this also is of fixed composition. It may be distinguished | 
from MgZn, by means of Benedicks’ reagent. The compound is | 
formed at 354 deg. Cent. by « peritectic reaction between 
MgZn, and liquid. The arrests corresponding to the forma- 


tion of this compound were observed by Chadwick, who regarded 
them as due to a transformation of the supposed solid solution 
in the compound MgZn,, but the present work shows conclusively 
that they are due to the formation of MgZn. 

These data, together with those of Hansen, 
complete diagram to be drawn. 

8) On the practical side, the present work shows that in 
Elektron metal, and similar alloys, any zine present in excess 
of that contained in solid solution in magnesium will exist in 
the form of the new compound Mg gZn, and not, as previously 
upposed, as MgZn,. 

%) The relations 
cadmium 
rather 


enable the 


between the 


diagrams are 


magnesium-zine and 
discussed. Both contain 
unstable compounds, MgZn, and MgCd,, 
but whilst the Mg-Cd system contains wide solid solutions in 
the parent metals, the Mg-Zn system shows little solid solu- 
bility in the two metals, but forms two very unstable compounds, 
MgZn, and MgZn. Evidence is given indicating that these 
may e ‘xist in the solid state only, and not as definite molecules 
in the liquid. It is shown that concurrently with these facts 
the atomic volumes of magnesium and cadmium are nearly 
equal but differ widely from that of zinc. It is suggested 
that where two metals form one principal, but rather unstable 
ompound, the atomic volumes are one of the chief factors in 
determining whether wide solid solutions are formed in the 
parent metals or not 


mag- 
! 


sium 


nalogous 


rhe President then said that it had been suggested 
that an opportunity should be given during these 
meetings for members to bring forward matters of 
general interest, other than technical and scientific 
points, and he asked anybody with any points to 
raise, to mention them. 

Mr. G. B. Brook then suggested that as the Institute 
had now passed the 2000 mark, the Council might 
seriously consider the abolition of the entrance fee. 
In Sheffield and farther North there was a strong 


| research. 





feeling on the matter, and he believed that many new 





On Friday evening of last week, Mr. F. C. 
| Johansen, of the National Physical Laboratory, 


presented before the Institution of Mechanical Engi- | 
neers a paper entitled “‘ Research in Mechanical 
by Small-scale Apparatus.” Mr. 
Johansen’s paper covered a wide field and was of 
unusual length. Pressure on our space precludes our 
reprinting it, but we give below the author's own 
summary as delivered at the meeting. 

**T shall introduce the subject under discussion by 
mentioning Rayleigh’s ‘Principle of Similarity,’ 
which is of great value in demonstrating the scope of 
a research by small-scale apparatus, and interpreting 
the experimental results. If this principle by way 
of example be applied to experimental values of the 
fluid resistance of a series of spheres, a curve like 
that shown in Fig. | may be obtained, which relates 
to spheres of all diameters. An experiment on a 
small sphere will therefore give a value of the resist- 
ance coefticient. r/o v? d* equal to that of a large sphere 
at the same value of Reynolds’ number. If the 
similarity of the small-scale experiment is imperfect, 
i.e., if the Reynolds’ number is not the same for the 
small sphere as for the large a discrepancy between 
the resistance coefficients, known as scale effect, will 
in general occur, but if the scale of the model experi- 
ment be suitably chosen it may be negligibly small. 

‘The air resistance of vehicles and structures are 
among the obvious subjects for small-scale 
For such experiments the atmospheric 
wind tunnel shown in Fig. 6 is a suitable piece of 
apparatus, the duplex motors at the outlet of which 
are shown in Fig. The experimental methods 
suitable to the measurement of air resistance of 
vehicles are illustrated by Fig. 8, which shows a 
one-tenth scale model of Major Segrave’s ** Golden 
Arrow’ racing car mounted on the wind tunnel 
balance spindle. It is arranged at the correct scalar | 
distance from a large flat plate representing the 
ground, and is on its side for the measurement of 
pitching moment. Comparative trials with various 
arrangements of fairings were made, the best of 
which was used on the car. Finally, the machine was 
made fairly stable in yaw by fitting a fin to the tail. | 
Similar methods are suggested for measurement of 
train wind resistance, and for the wind pressure on | 
buildings and on structures such as bridges, floating 
docks and cranes, aerial masts, chimney stacks, and 
the above-water parts of large ships or of small 
sailing ships fitted with auxiliary engines. For the 
air resistance of a train in a tube or tunnel it appears 
preferable to move a model train along a model 
tunnel and to measure its resistance directly, making | 
allowance for other than air resistances. 

“The wind tunnel is well adapted for small-scale 
researches on air screws and windmills. Fig. 9 shows 
a model air screw arranged for performance tests. 
It is driven by a motor which is supported at the 
front by the inner pair of V wires, and by the balance 
spindle at the back. The visible part of the motor is 
a separately supported wind shield to prevent the 
drag of the motor appearing as part of the measured 
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cheapen membership for the sake of increasing the | 
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ithrust. ‘The torque is measured by the reaction of 
the motor stator ; vertical wires from the horizontal 
arms—also wind shielded—carry scale pans in which 
the torque is balanced by dead weights. The lamp 
in the left-hand bottom corner is reflected from a 
mirror on the motor on to a screen and indicates the 
balance position of the torque arms. 

“Small-scale apparatus has been employed in 
connection with the vibration of turbine dises and 
air screw blades, with torsional fluctuations in electric 
locomotives driven through cranks and coupling 
rods, with the natural frequencies of ships’ hulls, and 
with the problems of flutter, or unstable vibration, of 
aeroplane wings. In applying small-scale methods to 
problems of vibration in rotating machines or in 
buildings, structures and foundations, it will usually 
be preferable to measure frequency rather than 
| deflections, and many existing forms of oscillograph 
| appear suitable for the purpose. Forcing vibrations 
'can be conveniently applied to the machine or 
| structure under experiment by some form of alter- 
nating-current electro-magnet. The development of a 
vibrationless machine is likely to prove, to a fairly 
large extent, a matter of trial and error, and not the 
least advantage of a small-scale model is that it may 
be run with little danger right through its critical 
speeds. If it be destroyed in the process the expense 
lis negligible compared with that incurred by fracture 
of a full-size machine. 

The use of small-scale apparatus in problems 
involving the strength of latticed structures is likely 
to give valuable results so long as the model is made 
to a sufficiently large scale to admit of good repro- 
duction of structural details. A recent example of 
such an investigation occurs in tests of scale models 
of members of the Sydney Harbour Bridge. When 
the weight of the full-size structure constitutes an 
important part of the total load, the effective weight 
of the model may be augmented by loading its mem 
bers, or the model may be made of some material 
having a lower elastic modulus than the actual 
materials of construction. Figs. 10 and 11 show two 
views of a celluloid model of a span of the Arlington 
Memorial Bridge at Washington. Fig. 11 shows how 
the loads are applied to the cross walls under the 
deck which transmit the spandril wall loads to the 
arch. The deflections of the deck are measured by 
Ames dials. Reduced elasticity models have been 
used to estimate the stresses in masonry dams, and 
| there is scope for similar work in the investigation of 
stresses in machinery pedestals and foundations. 

‘A most important branch of small-scale research 
is that of photo-elastic measurement with 
which Professor Coker has been closely associated. 
Developments of this technique may be concerned 
with the behaviour of materials in a plastic or semi- 
plastic condition. 

** Small-scale research promises successful results 
in problems concerned with heat transmission by 
forced convection. Fig. 2 gives the results of experi 
ments on heat loss from cylinders of different dia- 
meters, and shows how the rate of convection from a 
large body may be determined by experiments on a 
geometrically similar small one at the full-scale value 
of Reynolds’ number. If the scale of the model 
experiment is large enough, scale effect —as evinced 
by the degree of curvature of the curve —is likely to 
be small even if the full-scale Reynolds’ number 
experimentally unattainable. Ample scope exists 
for the improvement of heat transmission, and Fig. 4 
shows one way of attacking the problem. Sir Thomas 
Stanton increased the heat exchange between a fluid 
and the pipe in which it flowed by roughening the 
pipe walls. At the same time the hydraulic resistance 
of the pipe was increased, that the problem is 
resolved into the determination of the extent to 
which, with a particular plant, it may be economical 
to increase the heat transmission at the expense of 
increased hydraulic resistance. A rather different 
problem is encountered when heat is transmitted to 
or from the outside of a tube. In Fig. 1 have 
suggested that the fluid flow, well as the heat 
exchange, may possibly be improved as a result of 
small-scale experiments to determine the most 
effective arrangement of the tubes in a boiler or 
heater. Other small-scale research might profitably 
be directed to the improvement of heat transmission 
economy in aircraft and motor radiators, turbine 
locomotive condensers and numerous other types of 
heating and cooling plant. 
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‘Steam boiler research on the small scale will 
reyuire very cautious treatment in view of the 
physical properties of the steam-water mixture which 
exists under high pressure on the full scale. 

“In hydraulics and its allied subjects, small-scale 
research is likely to give very valuable results unless 
the hydraulic resistance under consideration is due 
almost entirely to skin friction. In Fig. 3 pipe 
resistance is shown for various types and sizes of 


| pipe against the Reynolds’ numbers. The most prob- 


able explanation of the discrepancies which appear 


| is variation of surface roughness, since the agreement 


for curves J and H, both of which relate to smooth, 
brass pipes, is very good. For resistance to flow 
round bends or through pipe obstructions of various 
sorts, small-scale experiments are well suited and 
may effect great monetary saving in calibration tests 
of meters. Moreover, for very large hydraulic plant, 
full-scale measurements of discharge are often 
impossible, and small-scale methods alone are avail- 
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** Model 
promising. 


able. Some experiments on the discharge through experiments on 


models of sluices of the Assouan Dam have shown very 





















































ventilation 
Predictions from tests on an eighth-scale 


other hydraulic problems come readily to mind for 
small-scale research, among which may be mentioned : 


are very 




























































































close agreement with full-scale calibrations. Fig. 5 model of the Debating Chamber of the House of “ The hydraulic surge tank, with which Professor 
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Fic. 6 ATMOSPHERIC WIND TUNNEL 


House. 





were installed in the 
Fig. 3, due to Mr. J. 


error when the indicator is at an appreciable distance 
from the engine cylinder. They have a further 
bearing an increasingly important system of 
power transmission. 





on 






L. Hodgson, show the reduction 
of resistance due to smoothing the faces of a one 
sixty-fourth scale model of a timbered gallery. 











Fic. 7—OUTLET END OF WIND TUNNEL 


Curves A and B of “* The air cooling of electrical machinery. 


** The resistance of boiler flues to forced draught 
and the ventilation of food transports, refrigerating 


Many ships, warehouses and tunnels. 
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Many subjects of incidental interest to the — in masonry dams he expressed disagreement 
mechanical engineer, concerned with the acoustics of | with the practice mentioned by the author of measur- 


buildings, noise prevention, factory lighting and road 
construction have already yielded valuable informa- 
tion through small-scale research and offer scope for 
extensive development. 

‘In conclusion, I should like to emphasise that 
many of the opinions and suggestions expressed in 
the paper are necessarily speculative, and cannot be 
regarded as final. The main object of the paper is to 
evoke suggestions for improved methods and fresh 














FIG. 8 MODEL TEST; OF *“‘“GOLDEN ARROW" CAR 


ines of inquiry in small-scale research, and if it 
attention to what I believe is a very valuable 


will 


draws 
means of research in mechanical engineering it 
have served its purpose.” 

In moving a vote of thanks to Mr. Johansen. the 
President, Mr. Daniel Adamson, remarked that the 
(juestion of scale effect was really the germ of the 
Small-scale expermnents, he pointed 
usefully employed for the investigation of 
the effect of tides in estuaries. The effect produced 
by tides in the hundred vears could be 


paper. out, 


could be 


course of a 





Fic. 9-—-TEST OF MODEL AIR - SCREW 


leternyned in a couple of weeks. Professor Gibson 
vas using the method at Owen’s College, Manchester, 
to investigate the effect of the proposed Severn 
barrage 

Professor E. G. Coker suggested that the stream- 
lining of railway locomotives and carriages might 
form the subject of a useful small-scale investigation. 


\nyone standing on a railway platform when a train | 
| ever, the river being studied was wide and shallow, 


passed through at high speed would realise that the 
wind resistance of a train was very high and involved 


a great loss of energy. Dealing with the use of flexible 


models—plasticene or rubber—for the investigation of 


| 





ing the deflections from the distortion of squares 
| drawn on the end sections of the unstrained models. 
| He contended that all the best observations with such 
models had been made with circles instead of squares 
as the basis of the stress measurement. Squares dis- 
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adopted for the width, but such a procedure would 
introduce difficulties of its own. Notable results were 
now being obtained from model experiments by the 
makers of water turbines. Model runners 12in. to 
20in. in diameter were made for each new design. 
Subsequently the model results were checked against 
the results recorded by the full-scale plant, and from 














FiG. 10 CELLULOID MODEL OF 


torted to some form of rhombus, from which little 
information could be obtained, but circles distorted 
to ellipses, from which p and q, the principal stresses, 
could be calculated. Dealing generally with the 
subject of the paper, he discussed the difficult: ques- 
tion of what choice we should exercise if we were 
confronted with a theory and with the results of an 


ARLINGTON MEMORIAL BRIDGE 


the knowledge thus accummlated the manufacturers 
were now in a position to give close guarantees ol 
performance from results of model tests. In some 
cases the turbine builders constructed models, not 
only of the turbine, but also of the portion of the 
river at which it was to work. Concluding, he 
remarked that although he was a strong believer in 





Fic. 11 


experimental investigation which did not agree with 
the theory. The mathematician generally started 
by making certain assumptions, and, having gone ze 
certain distance with his work, frequently found it 
necessary to make some more assumptions. The 
experimenter generally kept closer to the truth than 
the mathematician. He that personally 
he was biassed towards the experimental side. Con- 
| cluding, he asked to what extent small-scale experi- 
ments on heat engine problems could be expected 
to give reliable information concerning large-scale 
| engines. 

| Professor W. A. Angus, of Toronto University, 
agreed most heartily with the author’s plea for a 
| more general use of model experiments in engineering 
The use of models gave the laboratory 


confessed 


| investigations. 

worker an opportunity of assisting the engineer in 

the field. Moreover, models enabled complex prob- 

lems to be solved by who were not expert 
| mathematicians. He then proceeded to give one or 
|two examples of the successful use of models in 
| Canada. 
| effect was one of the principal dangers or difficulties. 
| Lf the model were on a very small scale some important 
| factor might be omitted. It was therefore desirable, 


those 


In model experiments, he proceeded, scale 


he added, to employ several models of different sizes. 
| A good deal of work had been done by means of 
|models on the heat transmission through the walls 
|of buildings. The results were satisfactory up to a 
| point, but in practice the heat transmission was 
greatly influenced by the wind blowing on the outside 
of a wall and that effect could not very well be dupli- 
cated in a laboratory experiment. In hydraulics, 
models lent themselves better to accurate work than 
in any other branch of engineering. That remark 
| applied particularly to experiments of such a nature 
las the flow of water over weirs. It was, however, 
important to ensure that the water approached the 
model in exactly the same way as it would do in the 
full-sized structure. Models also gave good results 
in the investigations of the flow of rivers. If, how- 


the depth of the model would become insignificant. 
A compromise might be effected by making the 
depth of the model to a scale different from that 


CELLULOID MODEL OF ARLINGTON BRIDGE UNDER TEST 


model experunents, he still believed that wherever 
possible the scale of the model should be unity. 

Mr. A. E. L. Chorlton desired to know whether it 
was possible by means of models to investigate the 


possibility of the synchronisation of vibrations in 





THe ENGineer 


<@ 


FiG. 12--INFLUENCE OF NEIGHBOURING PIPES 
ON CONVECTION 


such structures as that of an oil-electric locomotive. 
The torsional vibration of crank shafts might also be 
usefully investigated by means of models. His 
experience suggested that some form of damper was 
required to meet instances in which by force of other 





TRITT 


Ay Pee + 


ee 





fr 


eget 


rr nde 


aes 





ee ee ee 


oer 





inet OY 


ai. 








. 
© 


ai oe ERB 


pore 


f 
u 
s 
ra 
= 
% 
¥ 





Marcu 22, 1929 





circumstances crank shafts, &c., had to be run within 
the limits of possible vibration. It was remarkable 
that whereas the efficiency of an air screw had now 
been raised to about 80 per cent. as a result of the 
work carried out at Farnborough and the National 
Physical Laboratory, the efficiency of the marine 
propeller remained comparatively low. He believed 
that more could be done to improve the efficiency of 
propulsion of ships by improving the screw and 
stern end of the hull than by improving the efficiency 
of the engines. 

Professor Gilbert Cook discussed the difficulty 
which temperature introduced into dimensional 
analysis. Temperature could not be expressed in 
terms of length, mass and time, and had to be treated 
as an independent quantity. The author's treatment. 
although he did not dispute its validity, had an 
appearance of artificiality. One of the oldest appli- 
cations of the principal of similarity was, he con- 
tinued, practised every time a bar was tested in a 
testing machine and the result used in the full-sized 
structure. So long as the elastic properties of the 
material were involved there did not appear to be any 
discrepancy. When, however, questions of elastic 
breakdown were studied, anomalous results were some- 
times obtained. He illustrated this point by detailing 
some results he had obtained on an investigation of 
the conditions producing elastic breakdown at the 
inner surface of a thick hollow cylinder subjected to 
internal fluid pressure. The principal of similarity 
showed that the ratio of the pressure producing 
elastic breakdown to the stress at the elastic limit 
when the material was tested in simple tension should 
be constant for similar cylinders whatever might be 
their absolute size. Some tests he had recently 
carried out showed that that condition was by no 
means fulfilled. There was a discrepancy of as much as 
30 per cent. between the results given by two mild 
steel cylinders, one with a bore of jin. and the other 
with a bore of fin; the outer diameter in each case 
being three times the inner. The smaller cylinde: 
gave the higher value. Scale effect was not altogether 
a happy description to apply to such a discrepancy. 
He held that if a scale effect was found when, accord- 
ing to all available knowledge, the conditions of 
similarity had been fulfilled, it simply meant that 
our knowledge concerning the conditions required for 
similarity was insufficient. One of the great values 
of the principle of similarity was that it indicated, 
in the extent to which its conclusions were con- 
firmed by experiment, whether in any problem all the 
factors on which similarity depended had been taken 
into account. 

Mr. E. Mark Robinson gave some particulars of a 


mathematical investigation which the late Captain | 


Sankey had carried out concerning the failure of the 
erank shaft of a Willans engine sent to Spain. Hardly 
had Captain Sankey concluded that it was a case of 
fatigue when news was received that the shaft 
despatched to replace the first had also broken. It 
was discovered that both shafts had run for exactly 
the same number of revolutions before breaking. 
A new shaft of smaller diameter was supplied and 
proved successful. It was obvious, he concluded, that 
a model experiment would have solved the problem 
much more cheaply. He believed that there was a 
wide scope for the use of models in steam turbine 
work. 

Major Gregson gave some brief particulars of 
experiments with models which he had carried out on 
various aspects of heat flow. He found the scale 
effect very important, the results obtained being 
greatly dependent upon the scale of the model. In 
questions affecting the vibration of machinery, 
however, model experiments were invariably helpful. 
He found that the best method of dealing with such 
vibrations was to set up a secondary series of vibra- 
tions which would cancel out the first. 

Mr. E. Bruce Ball gave some particulars of an 
appliance intended to secure the automatic closing 
down of pipe lines in the event of a failure. Calcula- 


tions gave results of no value, but scale model experi- | 
ments yielded data that were very closely reproduced | 


in the actual apparatus. There were no rubbing or 
moving parts in the apparatus. He was satisfied 
that the existence of rubbing or moving parts intro- 


duced great differences between model and full-scale | 


results. 

Mr. S. J. Davies disagreed with the author's state- 
ment that the data available at present. were insuffi- 
cient to permit the formulation of any general law 
connecting resistance and roughness in the study of 
flow in pipes. The work of Hopf and of Fromm at 
the Technical High School, Aix-la-Chapelle had 
marked a considerable amount of progress towards 
a better understanding of roughness in pipes. In 
addition, the work of these two experimenters gave 
an additional example of the value of combining 
small-scale laboratory investigation with large-scale 
tests. Hopf, using the results of laboratory experi- 
ments carried out by Fromm, had been able to reduce 
to order the varied and apparently inconsistent test 
data obtained from full-scale pipes by numerous 
investigators. Mr. Davies gave details of the results 
obtained by these two investigators. Both he said,, 
found that different pipe surfaces could be classified 
into two groups. In one the coefficient of resistance 
was constant and did not vary with the Reynolds 
number. In the other the coefficient decreased as 
the Reynolds number increased. 


THE ENGINEER 





321 





Mr. J. L. Hodgson remarked that Froude was the 
pioneer in the study of similarity. He detailed the 
results of some early experiments on the effect of 
depth of water on the speed of torpedo boat destroyers, 

in the conduct of which he had been associated with 
| Sir Alfred Yarrow, and remarked that the difficulty 
| of carrying out such large-scale tests was a principal 
}reason for Sir Alfred’s subsequent decision to esta- 
|blish a national testing tank. He suggested that it 
| would be of great help if the author would classify 
| the various existing methods of carrying out model 
}experiments and under each head give examples of 
how they had so far been applied. 

The author briefly replied to the discussion. He 
remarked that he had expected to receive a con- 
siderable amount of chastisement during the dis- 
cussion and was amazed at his escape. He referred 
to a communication which had been received from 
Mr. Dendy Marshall regarding the air resistance of 
trains and the use of wind tunnels to determine 
what that resistance was. Mr. Marshall suggested 





suggestion, for any such work should be done on a 
common basis for the good of all concerned. He was 
fully aware of the work on similarity performed by 
| Froude and Reynolds, and if he had appeared in the 
paper to have passed over it lightly it was solely 
because he had had to compress his subject at every 
possible point. He agreed with Professor Coker 
| regarding the use of circles instead of squares on the 
jend surfaces of plastic models. He was not at all 
certain about the effect of temperature on dimen- 
sional studies and thought that Professor Cook had 
put his finger on a weak point. 








Direct Generation of Alternating 
Current at High Voltages. 


From time to time we have referred to the 33,000-volt 
25,000-kilowatt alternator built by C. A. Parsons and Co., 
Ltd. In our annual article on Progress in Electrical 
Engineering during 1926 "’. we gave a brief description of 
the stator winding, whilst in our last annual article 
covering the electrical work during 1928 we published a 
picture of the machine which is now installed in the Brims- 
down power station. On Thursday last a paper on “ The 
Direct Generation of Alternating Current at High 
Voltages,"’ by the Hon Sir Charles Parsons and Mr. J. 
Rosen, was read before the Institution of Electrical Engi- 
neers, a paper which, needless to say, is devoted very 
largely to the construction of this interesting machine. 
The authors begin, however, by pointing out with the 
help of a mechanical analogy, the true place which the 
alternating-current transformer takes in the group of 
plant considered to-day to be standard for the generation, 
transmission and distribution of electric power on a large 
scale. They propose the use of high-voltage alternators 
| and the partial abolition of transformers. In support of 
| these proposals, the authors discuss the gradual growth of 
| conditions favourable to the introduction of the high- 
voltage alternator, and describe the obstacles in the way 
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of further development at lower voltages. This discussion 
leads naturally to the advantages to modern alternator 
| design to be derived from the acceptance of the principle 
of direct generation at high voltages. Apart from the 
| design of the alternator itself, including its cable leads, 
| there are many ways in which the adoption of such an 
alternator would effect financial economy in capital outlay 
and running expenses, and these matters the authors 
proceed to set out. 

They then take a brief survey of what has already been 
done in the past in the field of direct generation at 
30,000 volts, and describe in detail the 33,000-volt, 25,000- 
kW, 3000 r.p.m. alternator, built for the North Metro- 
politan Electric Power Supply Company, and installed 
in the new power station at Brimsdown, North London. 
The operating experiences on site since the setting to 
work of the alternator in August, 1928, are also dealt with. 
As a matter of interest to those engineers and designers 
engaged in alternator construction and development, an 
outline is given of some of the experimental research carried 
out by the authors in the working out of the practical 
details of the new design, and of the tests made at works 
on the completed alternator. The paper concludes with 
some reference to the future possibilities of the ex- 
tended use of direct generation at high voltages, and 
the authors ask for a candid expression of opinion from 
their critics. 

Owing to limitations of space, we cannot do more than 
publish a brief abstract of the part of the paper that 
relates to the Brimsdown alternator, which is of unique 
design. After considering different schemes, including the 
grading of the quality and thickness of the insulation, it 
occurred to the authors that a concentric type of core 
conductor, of which knowledge was already available 
through its application in other directions, might be 
adopted. By incorporating this type of conductor, it 





that each railway company might well have its own | 
wind tunnel. He, however, disagreed with that | 


became possible to prepare designs with greatly increased 
phase voltage without increasing the voltage gradient 
across the winding insulation. 

The concentric conductor, which is the basis of the 
design and which is to be described, appears to afford 
a simple solution of the problem. By its use an alternator 
can be so wound as to distribute the dielectric stress and 
to lower its mean value at that part of the machine 
where there is limited area, and the maximum of beat 
generation at the regions adjacent to the stator bore. In 
the designs of alternators at voltages of 33 kV and 44 kV 
between phases, there is sufficient margin to permit insu- 
lated conductor bars to be used with thicknesses of insu- 
lation not exceeding those of which experience had proved 
satisfactory. <A section through one conductor bar is 


Turbune ¢ 
Exciter end 
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| Fic. 2 STATOR WINDING DIAGRAM 


| illustrated at A in Fig. 1, and resembles an ordinary con- 
| centric cable, with the exception that the insulation 
| between conductors is of micanite. 

There are three conductors per slot, nested one within 
the other, the conductors being wound in such a manner 
that the voltage is gradually stepped down from the 
innermost conductor. This formation of conductor is 
also mechanically very strong—a distinct advantage 
where the conductor projects beyond the stator core, for 
coupling to the end connections. For ease in description, 
the respective conductors in each slot are referred to as 
the “ bull,”’ “ inner,” and “ outer *’—see Fig. 1. 

The “ bull” conductors of each phase are connected 
|in series and are then connected to the surrounding 





12 
Bull Conductors 
18 


FiG. 3--CONDUCTOR VOLTAGE DIAGRAM 


‘‘inner ’ cénductors, which are again connected in series 
and finally connected to the “ outer "’ conductors, which 
are starred to the ends of corresponding conductors of the 
remaining two phases, and then connected to earth. A 
diagram of connections is given in Fig. 2, in which the 
method of winding is clearly indicated. Fig. 3 is a vector 
diagram from which, in the initial stages of design, the 
voltage difference between conductors in the same or 
different phases was readily obtained. By numbering 
the conductors and using a straightedge on the diagram, 
it is possible to trace the potentials at the different points 
round the whole of the windings. The diagram of con- 
nections shown in Fig. 2 is for a three-phase, two-pole 
alternator having ninety slots and three conductors per 
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slot. The winding of each phase has eighty-eight con- 
ductors distributed between thirty slots, the voltage 
generated per conductor being 217. The phase voltage 
and the maximum voltage to earth is 19,080. The “ bull” 
conductor potentials range from 19,080 volts to 13,000 
volts, the “ inners ’’ from 13,000 volts to 6500 volts, and 
the *‘ outers *’ from 6500 volts to zero. It is clear that 
with such a design there is a substantially constant potential 
difference of 6500 volts between the conductors in any 
one slot, and a maximum voltage from the conductor 
to earth of 6500 volts. Such voltages are moderate and 
are readily dealt with. The conductors are arranged in 
three rows, as shown in Fig. 4, such an arrangement being 
found specially suitable for a high-tension machine. By 
staggering the conductor slots the flux density in the 
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stator teeth is kept uniform, and it was found possible | the application of each insulating tube. The latter bars 


with this design, instead of providing an elongated con- 
ductor, as for a low-voltage machine, to use the round 
form above described and, at the same time, obtain 
increased internal reactance. By adopting this arrange- 
ment it is not necessary to bend the core conductors where 
they project from the stator, in order to provide a reason- 
able leakage gap between the end windings and the rotor 
end caps. The staggering of the slots gives a uniform 
distribution of winding, and in effect has the advantages 
of the smooth-core armature, without the disadvantages 
of an unduly increased air gap. The excitation energy is 
therefore retained at a very reasonable figure. It will 
also be gathered from Fig. 4 that the conductor ends are 
accessible, giving greater space for sweating and insulat- 
ing the joints. 


Several interesting problems were met in the manu- 


facture of the conductors, but it is unnecessary in this 
paper to describe the mode of manufacture. It may be 
sufficient to mention that the “bull” conductor was 
made in the same manner as an ordinary cable, and 
varnish impregnated in vacuo. The cable was cut into 
the requisite lengths, and alternate layers of mica and 
insulated copper strands were applied. After the appli- 
cation of every thickness of insulation, the conductors 
were re-impregnated in vacuo. In no part of the manu- 
facture were the conductors in any way bent. Two 


slots per phase contain only two conductors instead of | 


three ; a detail of the conductor is shown at B in Fig. 1. 
The conductors of the highest potential are not carried 


to the slots adjacent to another phase—see Fig. 7. This | 
| 19 kV on “ bull’ 


increases the distance between regions of maximum 
potential, and so minimises the electrical stresses. This 
reduces to 28,000 volts the voltage between adjacent 
conductors projecting from the core. 


The end windings are composed of flat copper strip | 
| made on the test bars, and an extract from the log is 


formed on edge and having a full radius on the edges. 
This formation gives a very rigid construction, enabling 
it to withstand the stresses set up on short circuit. Addi- 
tional mechanical support is given to the end-winding 
strips by fitting them into recesses formed in the im- 
pregnated wood supporting clamps. There are three 





| 
} 
| 


) 


Elevation of stator end-windings Part cross-section of stator. 


“Tre Encineer” 


FiG. 5--END VIEW OF STATOR 


banks of end connections in each phase, corresponding 
to the “ bull,” “ inner,”’ and ‘“‘ outer” conductors. The 
cross connections between each bank are provided with 
removable links to enable each third of the phase to be 
pressure tested separately. The link forms a ready means 
to ft between-turns protection if desired. Ample distance 
is provided between phases, so that it is unnecessary to 
provide insulating shields between the end windings, 
and adequate leakage surface is also provided over the 
impregnated wood packings between the phases. 

In anormal design of alternator, the full phase potential 
exists between banks in the end windings. In the high- 
voltage alternator design the end connections for the | 
* bull’ conductors of ene phase are adjacent to the end 
connections joining the “ outer’ conductors of another 
phase. The difference in potential between the phase 
banks is therefore less than the normal voltage between | 
phase terminals. Thus the maximum potential difference 
in the end windings between the adjacent conductor No. 1 | 
in any phase and No. 58 in another phase is, from Fig. 3 

referred to above—only 23,000 volts. 

The 25,000-kKW, 31,250-kVA, 33,000-volt, 3000 r.p.m. 
alternator built for the North Metropolitan Electric Power 
Supply Company, Ltd., for installation in their new power 
station at Brimsdown, North London, incorporates these 
principles. It has been used as a basis in describing above 
the features of the winding. A part cross section of the 
stator and elevation of the end winding is shown in | 
Fig. 5. Apart from the stator windings and mechanical | 
details, which have been modified in order to meet the 
special features in the design, this alternator is of standard | 
construction. 

Any departure from accepted design, however small, 
can only be accomplished successfully after extensive 
research. This is particularly so in large electrical appa- | 
ratus, where, in addition, the proof of actual operation | 
must be applied. A few of the tests previous to and 
curing the assembly of the alternator are outlined below. 

Stator Tooth-heating Test.—A section of the core plate 
was assembled and wound with a temporary winding 
in order to check the local heating which might result 
from the staggered disposition of the stator slots. The 
temperatures did not exceed those of an alternator of low 
voltage. 

Pressure-testing Apparatus.—A single-phase transformer 
with a voltage ratio of 440/110,000 was used for all pres- 
sure tests. Tappings were brought out at one-third and 
two-thirds of the maximum voltage. 

In order to overcome the liability to flash over at the 
pressure test of 100,000 volts, individual bars while under 
test were immersed in a bath of varnish. 

Test conductor bars were constructed, one set being 
un-impregnated and a second set being impregnated after 








had 30 per cent. lower dielectric loss. 


The distribution of electro-static capacity between 


the three conductors is given in the table below. 


Capacity per Foot Run. 


Concentric bars. 
Measured 
capacity. 


Calculated 
capacity. 


Position. 


uaF. uF. 
0-00018 0-00025 
0-0003 0-0005 
0-00034 0-00046 


bull” and “ inner ” 
inner ” and “ outer ™ 
outer” and “ sheath ” 


Between “ 
Between “* 
Between “* 


The corresponding figures for a single conductor bar of 
an 11,000-volt alternator of similar output is 0-00024 4 F 
per foot run obtained from test, the caleulated value being 
| 0-00028 w F per foot run. 

Reliability tests extending over several months were 


The temperature rises were moderate and very satis- 
factory, the figures on load being well within the esti- 
mated values7* 

During the open-circuit tests a record of the leakage 
currents per phase was taken. This figure was 80 mA 
at 60 deg. Cent. The efficiency is high at all loads, in spite 
of the restrictions imposed on the design, due to the fact 
that it had to be interchangeable as a whole with the low- 
voltage alternator. 

Reactance and Mechanical Stresses on Sudden Short- 
Circuit—The reactance of the high-voltage alternator 
proved on test to be approximately equal to the combined 
reactance of an alternator of normal design and a step-up 
transformer. The actual value obtained by calculation 
is 22 per cent., and from the short-cireuit tests is 21 per 
cent. 

Dr. 8. L. Pearce, in his paper on * Prospective Develop- 
ment in the Generation of Electricity and its Influence 
on the Design of Station Plant,” read before the Engineer- 
ing Conference of the Institution of Civil Engineers in 
June, 1928, draws attention to possible increased forces 


frerage Dielectric Loss in the Bar 


Voltage 


Test conditions. 


33 kV on “bull” .. 
22 kV on “inner” 
11 kV on “ outer” 


174 per cent 


12-8 kV on “ inner Normal 


| 6-4 kV on “ outer” 


given in the second table. 

The maximum potential gradient is considerably less 
in the three-core concentric cable. Flaws, such as cracks 
or air pockets are less liable to occur in the concentric 
cable, as the layers of insulation are much thinner. 

Pressure Tests.—On the completion of the winding, the 
following pressure tests were applied :— 

* Bulls.”’—-67 kV between phase terminals and to 
earth. 

* Inners.”’ 
earth. 

* Outers.”” 
earth. 


Testing Arrangements.—The alternator was erected in 
the shops on a specially designed test bed. It was driven 
from an 800-kW steam turbine and coupled in parallel 
with a 750-kW D.C. motor driving through gearing. 
Either machine was capable of driving the alternator at 
full speed when fully excited. A completed enclosed air 
system, with a fan delivering 40,000 cubic feet of air 
per minute, and surface air cooler, was provided for 
cooling the alternator. 

Temporary air ducts were constructed, to re-circulate 


45 kV between phase terminals and to 


23 kV between phase terminals and to 






Line voltage, kV 
an 


s 


Stator current, amps 


Excitation current, amps. 
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the air. The excitation was provided by a D.C. generator. 

The open circuit and short circuit characteristics are 
shown in Fig. 6. 

Wave Form.—-The voltage wave form between phase 
terminals and between phase terminals and earth departs 
less than 1 per cent. from a pure sine wave, and is free 
from ripples. No difficulty due to harmonics when operat- 
ing on a cable network has been experienced. 

Sudden Short-circuit Test.—The alternator was suddenly 
short-circuited by an ironclad, oil-immersed switch, and 
an oscillogram was obtained of the current in three phases. 
It should be recorded that after the test the end windings 
showed no sign of movement. 

Heat Runs.—As it was impracticable to dissipate 
25,000 kW at 33 kV, the windings were rearranged so as 
to circulate current, i.e., with the three sections of each 
phase in parallel. The difference in voltage between the 
“bull” section and the other two sections causes a cir- 
culating current which is controlled by a choke in the 
circuit. While the conditions do not represent the actual 
conditions of operation, they give a very good indication 
of the results to be expected on load. 





Dielectric loss 
Leakage current 


Dielectric loss 
Leakage current 


Bar temperature 


20 deg. Cent 0 deg. Cent. 110 deg. Cent 
235 watts 
0-03 amp 


30 watts 
0-008 amp 


105 watts 
0-016 amp 


61 watts 
0-008 amp 


18-8 watts 
0-004 amp 


14 watts 
0-001 amp 


on the stator windings in a statement reading as follows : 
“In the absence of step-up transformers, or external 
reactance coils, the reactance required for limiting the 
short-circuit currents to values within the rupturing capa- 
city of the switchgear has necessarily to be incorporated 
in the stator windings, with the natural consequence that 
under short-circuit conditions, the mechanical forces on 
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FiG. 7--ARRANGEMENT OF HIGHEST POTENTIAL 
CONDUCTORS 


inherently weaker windings are appreciably increased.” 
In the authors’ experience, this difficulty has not arisen. 
The short-circuit tests carried out on the 25,000-kW, 
33-kV alternator have proved that the windings are equally 
robust as those of a low-voltage machine. 








TURBO-COMPRESSORS. 


Tue following air cost figures were given to Mr. R. J. 
McLean, author of a paper on * Turbo-Compressors for 
Colliery Use,” read before the Geological and Mining Society 
on March 12th, by Major Briggs, and are very interesting 
and valuable because they are difficult to obtain, as very 
few collieries carry out systematic records on their com 
pressed air supply. The cost of air at the Whitwood 
Colliery was 2}d. per 1000 cubic feet. After installing a 
10,000 cubic feet Adamson turbo-compressor the cost was 
reduced to 0-6 of a penny. This large difference was due 
to a reduction in high-pressure steam, in wages, and 
further in air leaks, &c. The average hourly output of 
compressed air from the turbo-compressor was 356,000, 
and the coal used cost 6s. 9d. per ton, and consisted 
of pure washed coal mixed with cleanings up off the ground. 
The cost of air was arrived at as follows :—— 

Per hour. 


x. ad. 
L.P. steam depreciation on exhaust mains .. : 0 | 
H.P. steam, cost of water at 2d. 1000 gall o 34 
Cost of coal at 6s. 9d. per ton . 5.10 
Firemen oe Dk nd le 6 de) oe ey 
Depreciation on H.P. mains .. . o 4 
Depreciation on three Lanes. boilers 0 4 
Water supply for compressor a o 2 
Cost of pumping ditto iy tee FF. 
Attendants a 0 6 
Stores as ee ° es ; o 3} 
Depreciation on turbo house extension ae - ; 0 Ob 
Depreciation on turbo compressor and foundations and 
interest .. 5 ' , ‘ ‘ 3 2 
Interest on capital . . 2 10} 
im 9 
201 ‘ 
Cost per L000 eu. Th. o 0-56 of a penny. 
3 








Tue Iron AND Steet Instirure. —-The Council has this year 
decided to present the Carnegie Gold Medal of the Iron and Stee! 
Institute to Dr. Arthur Bramley, head of the Metallurgical De- 
partment of the Loughborough College. The medal, which was 
founded by the late Mr. Andrew Carnegie, is awarded to the 
research worker who, in the opinion of the Council, has produced 
the most meritorious piece of research work in each year under 
the scheme of the Andrew Carnegie Research Scholarships of 
the Institute. 
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Notes and Memoranda. 


Railway and Road Matters. 


\FTER having had his term of office twice extended, Ir is proposed to raise a fund of £50,000 to endow Chairs 
Colonel Norris G. Bell, Commissioner of the Australian | of Physics and Electrical Engineering at King’s College. 
Commonwealth Railways, is now definitely retiring, and 


is to be sueceeded by Mr. G. A. Gahan, the chief engineer. Tux Canadian Government has decided to make an 


; extensive exploration of the lignite deposits to the north 
Tue Royal Commission on Transport was mentioned | of Cochrane, Ontario. 

at the annual meeting of the London, Midland and Scottish 

Railway on March Ist, when the chairman of the company 

said that he understood that there was to be an interim 

report on road transport. 


THE exports of crude oil and petroleum products from 


as compared with 2,038,000 tons in the previous year. 

Tue * New Jersey,”’ which is claimed to be the largest 
suction dredger afloat—she is equipped with four 1150 H.P. 
| oil engines—-has been fitted with a Sperry gyro-compass, 
as an aid to accurate mancuvring while dredging. 


MENTION was made in this column on March 8th that 
all the Southern Company’s lines in the London area were 
now converted to electric traction except the minor Wimble- 


don and Croydon. It has since been announced that the : d - 
branch line between the Hounslow loop and Windsor Ir is proposed to arrange a string of “‘ floating air- 
is also to be electrified. ports ’’ between New York and Bermuda. Each will be 


1200ft. long by 400ft. wide. The ports will be equipped 
with hotels, hangars and machine shops. It is said that 
constructional work is about to be started. 


THe Ministry of Transport inquiry into the fatal colli- 
sion of March 9th at Darlington, when a guard and a 
fireman lost their lives, was conducted by Lieut.-Colonel 
Anderson on the 4th. After evidence had been given In 1917 the average residence customer in Detroit 
by certain of the men concerned, the inquiry was adjourned “ 
until the driver of the light engine recovers from his injuries The use of electric current in electric refrigerators is 
greater than that in laundry irons, toasters or washing 
machines, and the effect of the load is of great potential 
importance. 


and can give his testimony. 


Tue Southern Railway Company intends to inaugurate 
in May a new first-class service between London and Paris 
in connection with the Golden Arrow Pullman trains.|_ THE output of superphosphate in South Australia has 
been practically doubled since 1914, when the year’s pro- 
duction amounted to 89,402 tons, as compared with 171,288 
tons for the similar period which ended in June, 1927. 
This expansion has been accompanied by a corresponding 
increase in the output of sulphuric acid. 


The “ Canterbury is to be ready then for the Cross- 
Channel passage, and the total time for the journey through- 
out is to be 6 hours 35 minutes. The fastest services to- 
day are 6 hours 55 minutes rid Boulogne and 7 hours five 
minutes rid Calais 


THE longest railway tunnel on the American Continent INVESTIGATIONS have been proceeding at the Building 
and the fifth longest railway tunnel in the world has |Research Station of the Department of Scientific and 
recently been opened to traffic. This is the new 7-8 mile | Industrial Research for some time into the causes of failure 
Cascade Tunnel of the Great Northern Railway in Washing- | ©XPperienced with breeze and clinker concretes, with the 
ton upon which construction was begun in 1925. The | Object of evolving simple methods to enable their sound- 
tunnel was built to give the railway an easier and shorter | 285 to be tested. A description of the proposed tests 
crossing of the Cascade range of the Rocky Mountains, | W@5 given in Building Research Bulletin No. 5 and in 
and eliminate the circuitous stretch of line subject to heavy | Technical Paper No. 7, just issued, the details of the experi- 
snowfall and having numerous snowsheds. For the | ™ental work and particulars of the results on which these 
yreater part the tunnel has been cut through hard solid | tests are based are published. 
yranite and has been lined throughout with concrete. 


AccorRDING to J. A. Mitchell and Co., of Bombay, one 


Tue London Traffic Bills of the London County Council | ¢@48e of the deterioration of Portland cement concrete 


and the Underground Railways Company were read a 
second time on February 26th, and the House of Commons | 
then agreed that they should be considered by a Joint 
Committee of both Houses, as was done with the Road | 
Transport Bills of the railway companies last year. On 
a similar motion coming before the House of Lords on 
March 7th the Chairman of Committees moved that the 
proposal be not agreed to. It was pointed out that nine 
very important opponents strenuously opposed the appoint- | 
ment of a Joint Committee, and there were twenty-nine| ConcreTe under water has a greater tendency to form 
petitions against the Bills. The Earl of Donoughmore’s | a scum or laitance than concrete above water. For this 
negativing proposal was agreed to, and the Bills will have | reason a mass of concrete under water should be poured 
to be considered in committee in both Houses separately. | in one operation, though it may require both day and 
night work. Otherwise there will be laitance seams 
which will greatly reduce its strength. Walls that are 
partially under water should have the wall brought 
above the water level before the concreting is stopped. 
Provision can then be made for building the rest of 
the wall at a later date by placing bonding bars or stones 
in the top of the wall, care being taken to remove the 
laitance. 


volume of air to reduce the odour. Under such conditions 
the sulphuretted hydrogen—one of the principal gases 

evolved from septic sewage, is readily oxidised, and at the 
surface of the liquid a part of it is oxidised to sulphuric 
| acid, which attacks the cement. The portion of the pipe 
|} most liable to attack is that between the high and low 
| levels of the sewage, but instances of serious deterioration 
to Portland cement concrete sewage pipes are not common. 


THE report of the Indian Railway Board for the year 
ended March 3lst, 1928, recently received, shows that 
the receipts rose from 100-12 crores of rupees in 1926-27 
to 104-23 crores in 1927-28, but the corresponding increase 
in expenditure was only from 92-62 crores to 94-55 crores, 
and therefore there was a surplus of receipts over expendi- 
ture of 10-94 crores as compared with one of 7-49 crores 
in 1926-27. The report observes that taken all round 
the year was a most profitable one for railways. Goods THe Department of Scientific and Industrial Research 
traftic was responsible for most of the advance in receipts, | has published, through the Stationery Office, the third 
which came mainly from a marked increase in the cotton | and fourth reports of the Gas Cylinders Research Com- 
crop and from the export of raw jute. There was also a| mittee. Dealing in the third report with alloy-steel light 
yreater export of wheat, rice, oilseeds and tea. The increase | cylinders for holding compressed gases, the Committee 
of one crore in passenger earnings was accounted for by | decided that small cylinders of nickel-chromium-molyb- 
an increase of over 18 millions in the number of passengers | denum steel could be recommended for use in special 
carried, largely the effect of reductions in fares. | cases, where extreme lightness is highly important, for 
the storage and transport of * permanent’ gases. In the 
| fourth report the Committee recommends that ordinary 
commercial cylinders for the storage and transport of 
liquefiable gases should be made of seamless carbon steel 
tube. 


Tse Ministry of Transport railway statistics for 
November have recently been published as a Stationery 
Office publication, price 3s. 6d. They show that the 
number of passenger journeys, when compared with 
November,’ 1927, increasedjby 1-8 per cent., but the receipts 
from passengers fell by 2-2 per cent. The latter fact was In a note on the floatation system of classifying ores, 
due to a drop of 20-74 per cent. in the number of journeys | issued by the American Bureau of Mines, it is stated that 


at ordinary fares, although there were 22-52 per cent.| the amount of reagent required in floating the copper | 


more passengers at reduced fares. The greater number | carbonates depends to a large extent upon the quantity 
of journeys led to an increase of 2-32 per cent. in passenger | of copper carbonate present. The results of investiga- 
trainmileage. The tonnage of freight traffic fell by 4-45 per | tions seem to indicate that copper carbonate ores may be 
cent., of which merchandise had a decrease of 6-58 per cent.; | concentrated by floatation by the use of suitably selected 
while coal fell by only 3-60 per cent. Freight receipts | thio-carbonates (xanthates), or by means of organic hydro- 
had a drop of 5-10 per cent., and freight train mileage of | sulphides (mercaptans). It should be borne in mind that 
3-18 per cent. Train movements were better as the net | the freshness and purity of the mineral used in investi- 
ton-miles per engine hour rose from 419} to 431}. gations of this character must be known before any de- 





THE Institution of Railway Signal Engineers had the 
privilege, on March 13th, of hearing a paper on “ Early 
History of Railway Signalling,”” by Mr. W. H. Deakin. 
The first firm to make railway signalling equipment was 
Stevens and Sons, who were gas engineers. Mr. Deakin’s 
father joined that firm about 1844, and he himself has THE application of photo-electric and selenium cells 
had sixty years’ connection with the profession, of which | to operate alarms and automatic controls regulating the 
period fifty-five years were spent with Messrs. McKenzie | level of liquid in tanks and stand pipes is, says Nature, 
and Holland—now part of the Westinghouse Brake and | an interesting example of the growing industrial applica- 
Saxby Signal Company. There was great rivalry in the | tion of these instruments. The device is especially useful 
early days of signalling between Stevens and Saxby, and | when the liquids are under high pressures, as then the 
whilst the latter was energetic and enterprising, the former | standard methods of level control are inapplicable. The 
seemed rather unbusinesslike. Some instances quoted | following simple arrangement is in use at the works at 
in Mr. Deakin’s paper show this. Saxby took out a patent | Billingham of the Synthetic Ammonia and Nitrates, Ltd. 


tions made. Differences in the behaviour of minerals 
from different localities and in different ores may largely 
be the result of variations in the freshness or cleanliness 
of the surfaces of the mineral grains. 


in relation to interlocking in July, 1860, and later sued | A glass inspection gauge is fitted at the required level on | 


Stevens for an infringement. When the case came before | the stand pipe and the light sensitive relay is illuminated 
the Courts Colonel Rich, of the Board of Trade, showed | through the gauge. Using opaque liquids, the light is 
that he had inspected a locking frame, wherein was the | shut off when the liquid rises and the relay then operates 
idea claimed by Saxby, in March, 1860. Stevens had not! an alarm signal. When transparent liquids are used, an 
patented the arrangement. The latter firm, again, in-| opaque float in the gauge glass can be used to shut off 
vented tappet locking, which became, and remains, the | the illumination when the liquid rises. Alternatively, 
standard form. It was patented in 1870, but the payment | the light-sensitive relay and the light source may be 
of the renewal fees was overlooked and the patent lapsed.| mounted on the same side of the gauge glass and the 
One of the greatest safety appliances—the locking bar, | relay illuminated by a beam reflected by total internal 
which prevents points being moved whilst a train is on, | reflection at the inner surface of the glass. In this case 
or passing over, them—was offered, in a rough form, to | reflection ceases when the liquid rises, the beam of light 
Stevens in 1866 by one of their fitters named Hill, but | being refracted through the liquid. The latter method is 
they saw no use for it. The bar was patented in 1867, | convenient when flat gauge glass, to which a right angle 
but by Livesey, Edwards and Jeffreys, and not by Hill. prism can be cemented, is used. 








Russia for the year 1927-8 were 2,728,152 metric tons, | 


consumed 319 kWh, whereas for 1928 the figure was 681. | 


sewers is the occasional flushing of the sewer with a large | 


pendence can be put on results obtained and interpreta- | 





Miscellanea. 


A NEw body of lead ore has been found at the Mill Close 
Mine, near Matlock. 


Tue new channel which is being dredged in the St. 
Lawrence River is to have a depth of 35ft. 

Ir is proposed to construct a bridge across the mouth 
of the river Tyne between North and South Shields 

A COMMISSION is to be appointed to investigate the 
development of hydro-electric sites in Northern Manitoba. 

THE new washing plant at the Dean and Chapter Colliery, 
Ferryhill, Durham, is capable of dealing with 200 tons of 
coal an hour. 

Ir is proposed to construct a seaplane base and air port 
on the water front at Toronto, which, it is said, will be the 
finest in America. 

A scHEME for railway terminal facilities at Montreal, 
which would cost some 100,000,000 dollars, is being con 
sidered by the local authorities. 





Tue coal production of British Columbia during 1928 
aggregated 2,515,100 long tons, compared with 2,454,827 
long tons in 1927, according to the Department of Mines 


A ractrory for the production of road-making materials 
and general chemicals is to be put up at Wolverhampton 
| by a firm which already has works on the Thames and in 
Germany. 

THE units of electricity sold by the Shanghai Municipal 
Electricity Department during last year amounted to over 
458 millions, as compared with about 400 millions for the 
previous twelve months. 


A mineral survey of the north-east part of Alberta, 
which it is expected will occupy several years, is to be 
carried out by a party headed by Dr. A. E. Cameron, of 
the University of Alberta. 

TxE output of the new pit sunk at Bilsthorpe, Notts., 
by the Stanton Ironworks Company, Ltd., has reached 
1400 tons per day, and is expected to increase gradually 
until a much larger total is attained. 





| In Canada there is an average of about 220 telephone 
calls per head per year In the United States there ar 
just over 205 a year, and in Denmark, which is the next 
highest, the figure is 137 calls a year. 


ARRANGEMENTS have been made for the manufacture 
| of ferro-manganese from ore mined in the Postmasburg 
district in electrically operated furnaces at Colenso, Nata! 
A branch railway to the mines is to be constructed. 


Tue Government dry dock, built at Kingston, Ontario, 
in 1890, is to be lengthend 60ft. At present it is 323ft 
long, but not of sufficient length to receive the large grain 
vessels which will come down after the new Welland Canal 
18 opened. 

In view of the fact that the alignment of the Central 
Canada branch of the Edmonton, Dunvegan and British 
Columbia Railway was arranged to pass Fairview at a 
distance of of 4 miles, the whole town has been moved 
bodily, so as to be alongside the railway. 





A FLOATING crane for work in the Suez Canal has been 
| built by Cowan, Sheldon and Co., Ltd., Carlisle, at the 
Workington New Dock. The crane has a displacement of 
2000 tons, a jib 200ft. in height from the water level, and 
a lifting capacity of between 150 and 180 tons. 


A CONCESSION has been granted to a Brazilian factory 
for the manufacture of superphosphates and sulphuric 
acid, states the Manchester Guardian Commercial. A sit« 
near Puerto Alegre, at the head of Lagoa-dos-Patos, the 
confluence of five rivers navigable for light-draught 
steamers, has been selected and work will start at once. 

Tue Chief Electrical Engineer to the Government otf 
Mysore has addressed the Salem Municipal Council offer 
ing to electrify Salem town and to bear the capital expen 
diture on the scheme, but requiring a uniform return of 
74 per cent. The Mysore Government would supply the 
energy at the rate of 4 annas per unit for municipal 
| purposes. 





ARRANGEMENTS have been made for the manufacturers 
by Adam Hilger, Ltd., of Professor Coker’s apparatus for 
the investigation of stresses in loaded structures by means 
| of polarised light. Models of celluloid, stressed in their 
own planes, are used. In circularly polarised light the 
areas of maximum stress are immediately apparent, 
and for many purposes this will be sufficient for the 
engineer. If the actual magnitudes and directions of the 
principal stresses at each point are required, a more 
detailed examination under plane polarised light and with 
an auxiliary sheet of the same celluloid in simple tension 
used as a standard of stress is necessary. 


Tse number of furnaces in blast at the end of February 
was 140, a net increase of one since the beginning of the 
month, four furnaces having been blown in and three 
having ceased operations. The production of pig iron in 
February amounted to 519,600 tons, compared with 563,900 
tons in January and 550,800 tons in February, 1928. The 
daily rate in February—twenty-eight days—-was thus 
18,557 tons, compared with 18,790 tons in January. The 
production included 168,200 tons of hematite, 211,200 
| tons of basic, 103,500 tons of foundry, and 15,800 tons of 
forge pig iron. Production of steel ingots and castings in 
| February amounted to 782,900 tons, compared with 
| 764,600 tons in January and 764,400 tons in February, 
1928. 

Tue rolling mill at the Atlas Works of John Brown anc 
Co., Ltd., Sheffield, is the only one of its kind in the country 
and the largest of its type in the world. The firm 
specialise in hollow forging and rolling work, and has 
just produced a hollow cylinder of gigantic dimensions, 
| 48 tons in weight, 17ft. Sin. in outside diameter, 5{in. 
thick, and 8ft. 3in. long. The ingot from which the 
cylinder was made originally weighed 90 tons, with a mean 
| section of 80in. octagon. It was rounded up under a 
6000-ton forging press to 73in. outside diameter, after 
which it was machined and trepanned to a size suitable 
| for reforging. The thickness of the?machined piece was 

then further expanded under the 6000-ton press, after 
| which the hollow rolling was carried out 
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From Model to Full Scale. 


models which Mr. Johansen presented last Friday 
before the Institution of Mechanical Engineers 


engineering, civil, mechanical and electrical, is 
based on an advance from the small to the large- 
scale experiment. Behind the giant dams of to-day, 
the huge liners, locomotives, aeroplanes, airships, 
steam turbines, and generators, we find small- 
scale forerunners, the experience derived from 
which has enabled us to pass upwards from the 
small to the large. In a sense, the engineer’s 
life can be described as a constant endeavour to 
apply the knowledge derived from models as an 
aid in the design and construction of works on an 
enlarged scale. The passage from the model to 
the full scale, whether in this wide general sense 
or in the more particular field in which the models 
are such as are used in laboratories, presents 


solution. The nature of those problems, let alone 
the manner in which they should be attacked, is 
as yet but incompletely understood. That the 
results obtained from model or small-scale experi- 
ments or experience are not, in general, applicable, 
without adjustment, to structures or work of larger 
magnitude, has long been recognised. Slowly 


instances, notably in naval architecture and in 
aeronautics, a sound knowledge of the character 
of the changes required. The outstanding dis- 
ability now besetting us is a very considerable 
difficulty in determining not so much the character 
of the change as its amount and sign. Grave doubt 
even may exist on occasion as to whether any 
change at all is necessary, for it is by no means 
always easy to discover the shadowy line of de- 
mareation which separates the model from the 
full scale. 

By far the most important general principle, 
so far discovered or enunciated in connection with 
the relationship which, for comparable results, 








we are accumulating in a few particularly favourable | 


338 | . . 
y39 | at high speeds, and wice versa. 


a the size of model that can be tested in a wind tunnel 


information of the fact to the Publisher, with the name of the Agent 


*,* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, | 


No notice |to be made in passing from the model results to 
*,* No undertaking can be given to return drawings or manuscripts ; the prediction of the full-scale results, when, as 


THE paper on experiments with ——" 


numerous difficult and important problems for ! 


should be preserved between the model and full- 
scale conditions, is that associated with what have 
come internationally to be called Reynolds’ 
numbers. This principle is particularly applicable 
to tests on bodies immersed in fluids and is there- 
fore of prime importance in naval architectural 
and aeronautical investigations. A brief study of 
it, will, however, throw much light on the diffi- 
culties associated with small-scale research in 
general. Osborne Reynolds showed that in tests 
involving the immersion of a body in a fluid, 
compensation for the effect produced by the small 
scale of the model could be obtained by increasing 
the speed of the fluid past the model or by decreas- 
ing its kinematic coefficient of viscosity. In other 
words, in order to obtain from a model results 
that would be applicable without change to the 
full-scale construction, the model ought to be 
tested under conditions such that the factor ve //r 
was the same in numerical value as the corre- 
sponding factor for the full-scale conditions. If 
the coefficient of viscosity be assumed constant, 
this factor implies that as the scale / of the model 
is decreased, the velocity v of the fluid past the 
model—or of the model through the fluid—ought 
to be increased. In other words, to obtain results 





337 
337 | free from scale effect, small models should be tested 


In aeronautics 


| is at the greatest a fifth of the full-scale aeroplane, 
|and a hundredth of the full-scale airship. The 
speed with which the air can be drawn through the 
|tunnel is also limited. Even with: the largest 
|sized model and the highest wind velocity, the 
| Reynolds’ numbers in aeronautical tests are often 
only one-fifth to one-tenth of what they should 
be in order to duplicate the corresponding numbers 
reached in full-scale practice. What allowance is 


in this instance, the data are derived from model 
| tests knowingly carried out under conditions that 
| do not reproduce the full-scale conditions ? . The 
| answer would appear to be that in the in- 
| tensively explored field of aeronautical research, 
| we have nothing to guide us. The final report of 
| the Scale Effect Panel of the Aeronautical Research 
Committee contains an illustration which shows 
to the full the state of uncertainty that prevails. 
|Three model aeroplanes were fitted with three 
| different wing sections and tested for maximum 
| lift at the ordinary low Reynolds’ numbers. Sub- 
|sequently, the models were sent to America and 
| tested in the United States Government’s high- 
pressure wind tunnel. In that tunnel the pressure 
of the wind can be made anything up to twenty 
|atmospheres. The accompanying decrease in vis- 
cosity of the air can be employed to raise the 





covers a subject of first-class importance to all | Reynolds’ number for the test conditions up to the 
practical people. It may with much truth be said | full-scale value. When tested in the high-pressure 
that all past and present progress in the field of | wind tunnel, one of the models showed no change 


in the lift coefficient. A second showed a pro- 
nounced decrease in the coefficient at the high 
Reynolds’ number. The third showed an equally 
|pronounced increase. The high-pressure wind 
|tunnel figures confirmed the results observed on 
actual full-scale machines fitted with the three 
different types of wing. This example clearly 
illustrates two important points. In model tests, 
trustworthy results can only be expected if all 
the essential full-scale conditions are present and 
are fulfilled. Secondly, if this requirement is not 
observed the correction required is likely to prove 
extremely difficult to discover. In connection 
with our example, it should be noted that it is 
drawn from a field of research in which facilities 
are available for (a) small-scale research under 
| conditions which depart in a known manner from 
the full-scale conditions; for (b) small-scale 
research under conditions which, in accordance 





| with a thoroughly established law, can be made 


|to reproduce the full-scale conditions ; 





and for 
(c) actual full-scale research on the organs repre- 
sented by the models. It is further to be noted 
that the three organs tested were sufficiently alike 
to justify the a priori belief that having discovered 
the scale effect for one, it would be justifiable to 
apply a similar correction to the others. Such a 
belief would, as we have seen, be wholly erroneous. 
By dint of most painstaking and expensive research 
the scale effect for each of these three model wings 
has been discovered. It cannot, however, be said 
that the discovery helps, in the least, to enlighten 
us as to the scale effect correction to apply to other 
model wings. The direction in which the model 
tests failed to reproduce the full-scale conditions 
is known. The amount of the discrepancy intro- 
duced by that failure has been discovered in each 
case. It is still impossible, however, to correlate 























THE ENGINEER 





Maron 22, 1929 











the degree of failure with the degree of the dis-| by long periods of use at 600 volts can be obtained 


crepancy. 
doubtlessly be found in time. 


however, that its discovery will involve a large|a large amount of entrapped air. 


The law governing the correlation will | in a few hours on similar condensers which have 
It is recognised, | been deiberately manufactured so as to contain 


Curves in the 


amount of full-scale research and of research in a| paper show, in fact, that an un-evacuated con- 


high-pressure wind tunnel, preparations for the 
construction of which are, we understand,’ now 
being made. e 
The aeronautical example which we have given 
to show the great difficulty of passing from model 
to full-scale results might almost be held to be 
definitely condemnatory of model experiments in 
general. The establishment of the degree of error 
in the model results involved, it will be observed, 


the carrying out of experiments on a full-scale 


basis, the very procedure which model experi- 
ments are in general designed to avoid. Again, 
the whole conditions of the investigation were 
peculiarly favourable. The experimental appa- 
ratus and technique were in existence, and, thanks 
to Osborne Reynolds, the exact respect in which 
they failed to give a reproduction of the full-scale 
conditions was known. In most model experi- 


|denser unit can suffer in fifteen hours the same 
j}amount of damage as an evacuated condenser 
| receives in eighteen months. The ionization voltage 
|is not proportional to the dielectric thickness ; it 
| rises relatively slowly, so that in order to increase 
| the ionization voltage to any noticeable extent a 
| very considerable increase in the dielectric thick- 
ness is necessary. The inference, therefore, is that 
if the dielectric can be arranged in a number of 
sections electrically in series the ionization voltage 
| will be greater than for a plain dielectric of equal 
| thickness. The significance of these results will 
| be clearer if the electrical properties of thin layers 
‘of air are considered. As the thickness of a film 
of air between two parallel plates is decreased the 
| potential necessary to cause a spark to pass also 
decreases until a certain critical thickness 
reached, at which the sparking potential is a 


= 
| 


ments, outside the domain of aeronautics and naval |minimum, whilst for smaller thicknesses than this 


architecture, the apparatus and the technique have | the sparking potential increases. 


to be evolved ab initio, and very frequently great 
uncertainty prevails not only as to how far the 
model conditions reproduce the full-scale conditions, 
but what the full-scale conditions really are and 
how far they should be taken into account or 
ignored. The situation at the moment hardly 
appears to be encouraging, but the potentialities 
for usefulness are so great that the pursuit of investi- 
gations is very desirable. For the time being, 
however we must not be led, by the possibilities 
of the method, to overlook the difficulty and 
dubiety which beset us when we endeavour 


For most paper 
dielectrics the air films will have a_ thickness 
which in all probability is not far removed from 
| the critical value, which at atmospheric pressure is 
|0-25 mil. While the practice of doubling the 
| thickness of the air bubbles has little effect on the 


| sparking voltage—a thickness of 0-25 mil requiring 


| 250 volts and a thickness of 0-5 mil 260 volts— 


if the dielectric be arranged in two series sections 
of equal capacity, 250 volts are necessary on each 
section, or 500 volts in all, before sparking can 


a dielectric contains air it is not possible to prevent 


| 
t : : , . 
| occur. From these considerations it appears that if 


to extrapolate from the model to the full scale. | 
The alternative to small-scale research is mathe- | prohibitive extent, but ionization can be avoided 


reputation of the 
has justly suffered 


matical investigation. The 
mathematical investigator 


ionization by increasing its thickness, except to a 


by arranging the dielectric in a number of series 
sections so that the voltage across any one section 


in the eyes of practical engineers, because of his | does not exceed that required for ionization, the 


failure to insist with sufficient emphasis upon the 
limitations and imperfections of his methods. In 
particular, he is widely guilty of failing to make 
it sufficiently clear that his initial and subsequent 
assumptions introduce conditions which may be, 
and frequently are, very wide of the conditions 
of full-scale actuality. From a similar loss of 
repute it behoves the small-scale experimenter to 
guard himself. 


The Prevention of Ionization in Impregnated 
Dielectrics. 


ALTHOUGH it cannot be said that opinion is 
unanimous as to what part ionization plays in 
dielectric breakdown, there is a large amount of 
evidence which ascribes a preponderating influence 
to this effect. If the power factor of a high-tension 
cable be measured at increasing values of voltage, 
the loss increases rapidly when a certain pressure 
is reached, and it has been assumed that as long 
as the cable is working below this critical or 
ionization voltage, ionization of the enclosed air 
cannot occur. This assumption is not, however, 
quite correct, for, as pointed out in a paper on 

The Prevention of Ionization in Impregnated 
Paper Dielectrics,’’ read by Messrs. 8. G. Brown 
and P. A. Sporing, before the Institution of Elec- 
trical Engineers last week, if the cable contains 
but little occluded air the proportion of air to the 
remainder of the dielectric is very low and the 
losses in the air must rise to a very great value 
before they can be detected by the measuring 
instruments, which give an average power factor 
over the whole of the dielectric. Hence the true 
ionization voltage may be exceeded many times 
before any increase in the power factor can be 
detected with certainty. ‘To obtain an accurate 
idea of the behaviour of a dielectric in which air 
is present, it appears desirable to study that 
dielectric with as large an amount of entrapped 
air as possible in order that the effect of the 
ionization of the air may not be masked by the 
large amount of other dielectric present, and then 
to see whether it is possible to discover some 
method of completely preventing ionization. 

‘The paper under consideration deals principally 
with paper dielectric condensers, which in this 
country are used mainly on 600-volt circuits and 
which have not proved entirely satisfactory. 
After a period of service varying from one to two 
years, failures have occurred, and in all cases the 
symptoms have been very similar. Notwith- 
standing severe tests before installation, failures 
have occurred in the same way as those on high- 
tension cables. Investigations have shown that 
the characteristics of a faulty condenser produced 





limiting thickness for one section being determined 
by the puncturing voltage of the layers used. The 
same effect as is produced by connecting two con- 
densers in series may be obtained by placing an 
isolated conducting layer, called an interleave or 
guard, in the middle of the dielectric, the guard 
consisting, for example, of a layer of paper coated 
with amorphous carbon. ‘Tests on condensers 
constructed in this way show that practice conforms 
with theory, the protective effect produced by 
inserting the guard being very marked. Perhaps 
the most convincing evidence which the authors 
put forward to show the value of the guard is the 
performance of some condensers during tests. 
After working on 600 volts and 50 cycles for some 
days a number of condensers were found to have 
broken down, and on examination it was dis- 
covered that the guard strip did not completely 
cover the electrodes. A narrow strip of unguarded 
condenser was left along one edge, which failed, 
whilst the remaining part of the condenser was 
quite sound. 

Although the paper cannot be described 
exactly original, the investigations it contains are 
of considerable interest, not only to manufacturers 
of condensers, but also to makers of cables, for it 
would appear that if the dielectric of a cable be 
divided up into a very large number of sections 
of equal capacity by means of layers of metal foil 
or by paper coated with a semi-conducting film, 
then by adjusting the number of sections the 
voltage applied to each section can be kept below 
the ionization potential. It has long been recog- 
nised that the study of dielectric phenomena is of 
vital importance to the electrical industry, and 
although a great deal has been published on this 
subject, the investigations described in this paper 
are of no small value. 


as 








Obituary. 


ANTONY ANDRE SIMON. 


THE death of Mr. Antony André Simon is announced 
as having taken place in London on Friday, March 
8th, after a short illness. 

Mr. Simon was born of French parents in Moscow, 
and was educated in that city. Following graduation 
from the Imperial University in Moscow he joined 
the Russian Dynamo Company as a sales engineer. 
That company was at the time representing the old 
British Westinghouse Company, and in 1914 Mr. 
Simon was transferred to the British Westinghouse 
Company’s staff then maintained in Russia. Although 
at first acting purely as a technical translator, he 
demonstrated within a few months his ability as a 





sales engineer, and up to the time of the Revolution 


he carried out many important negotiations for the 
British Westinghouse Company. 
in the disturbances following the Revolution, he 


lost practically all his possessions. After several 
aiventurous months he came to England, where he 
rejoined the British Westinghouse Company’s staff, 
first in Manchester and later in London. For many 
years past Mr. Simon had held the position of manager 
of Continental sales for the Metropolitan-Vickers 
Company, and he was also a director of several sub- 
sidiary companies operating on the Continent. 








Literature. 


Practical Steel Making. By Wavrer Lister. London : 
Chapman and Hall, Ltd. 1929. Price 25s. net. 
THE author of this book has been “ impressed by the 
lack of literature and information of a practical value 
available for the man who is going to work a steel 
furnace,’ and so sets out to remedy the deficiency. 
There is a “ foreword * by a Mr. 8. A. Jackson, who, 
while disclaiming participation in some of the author's 
views as to practice, agrees with him that “few, if any, 
books have been written on practical steel making, 
and that such as have are meagre and contain 
little that is helpful or useful.’ This is an unfortunate 
beginning, for an introduction of this nature is need- 
lessly provocative and justifies a scrutiny rather closer 
than would otherwise have been justified of the expe- 
rience of the author and of his qualifications for a task 
in which, according to him, such predecessors as he 
may have had have failed so conspicuously. It also 
raises some doubt as to whether either he or Mr. 
Jackson has availed himself as fully as he might, of 
such opportunities as actually exist of becoming 

better acquainted with the “ literature.” 

It is soon apparent, in the book itself, that some of 
the claims made by Mr. Lister in respect of his own 
personal contributions to solutions of problems con- 
nected with practical steel making are a good deal 
wider than the circumstances in which they are made 
warrant. In referring, for instance, to duplexing 
practice at a works in the North of England which he 
describes as having been carried out under his 
supervision, and the ultimate success of which he 
attributes to his own suggestions and to his control 
of the experiments involved, Mr. Lister is obviously 
alluding to the investigations carried out at the works 
of Bolekow, Vaughan in 1906 by Mr. A. W. Richards, 
with the aid of Mr. Cyril Whitfield, when duplexing 
was introduced there by the former. The method 
devised for obtaining in the open hearth furnace a 
sufficiency of carbon to ensure the satisfactory work- 
ing down of the charge was to blow three ordinary 
charges and to add a fourth, in which the blow was 
arrested at the point at which the metal had been 
adequately desiliconised, but not decarburised to any- 
thing like the extent in normal practice. This final 
‘“‘ kicker,” as the part-blown charge was subsequently 
termed in the United States, effected the object, but 
it is certainly not on record that Mr. Lister had any 
determining part either in the experiments or in the 
actual result, and his claim thereto leads to a certain 
degree of reserve in accepting some of his other claims 
in the book. 

As to the volume itself, it cannot be said that it 
adds anything of value to the literature of the subject 
that cannot he found elsewhere. It does, nevertheless, 
contain a great deal that will commend it to practical 
men possessed of sufficient experience to decide for 
themselves what to accept and what to reject. To 
them it will be useful and even entertaining if not 
what is usually described as indispensable. The 
young student referred to by Mr. Jackson in his fore- 
word will be well advised first to read some of the 
older books, on which he may more safely rely. Mr. 
Lister is at his best when dealing with such undoubt- 
edly useful matters as furnace preparation, main- 
tenance and repairs, as he has set out the requirements 
in these respects conveniently and well. The sections 
on electric furnace practice are likewise to be com- 
mended. He is seg~thing in his remarks as to acid 
Bessemer practice, which he describes as simply a 
waste of good pig iron. The basic Bessemer process 
he considers totally unsuitable for the manufacture of 
the higher classes of steel, a view with which few will 
be likely to cavil, but one which it hardly seems 
necessary to record. In these days of heavily pro- 
portioned scrap charges im the open-hearth process 
the description of the working of a 100 per cent. scrap 
charge will be found of interest, but perhaps less of a 
curiosity than the author imagines. 

The text contains a good many misprints and not 
a little very shaky grammar. Fig. 99, which, accord- 
ing to the text, should have illustrated a gas producer 
house, is missing altogether. With the reservations 
already indicated the book is of interest, and most steel 
makers will like to have it to read. 


300KS RECEIVED. 
Air Publication No. 910—Handbook of Strength Calcula- 
tions. London : His Majesty’s Stationery Office, Adastral 
House, Kingsway, W.C. 2. Price 3s. 6d net. 
Evaporating, Condensing, and Cooling Apparatus. Fourth 
edition. By E. Hausbrand, translated by A. C. Wright. 
Revised and enlarged by B. Heastie. London: Ernest 





Benn, Ltd., 154, Fleet-street, E.C.4. Price 25s. net, 
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The Technical Fair at Leipzig. 


No. IL.* (Conclusion.) 


The great Machine Tool Hall had 
appearance with its dignified stands separated only 
from each other and from the alleyways by a gilt 
chain, and the occupants of each advertised only by 
discreet and uniform sign-posts at each corner of the 
stands. Such changes in detail as one observed were 
for the better ; the irritating cards formerly placed 
on many machines which merely announced 
the name of the makers of the electric motors to 
visitors expecting some information about the machine 


its accustomed 


sO 


had all vanished, and this vear, if one wanted to 
know who made the motor, he had to find out in 
some other way. On the other hand, on the front of 
each stand was a uniform wire frame containing 


cards of uniform size and design. A notice informed 
the passer-by that the cards were to be taken. Each 
card contained at the top the name of a machine 
in German, English and French, and sometimes also in 
Spanish. Alongside this were given the name and 
address of the makers, with telephone 
numbers and codes used. Beneath these facts was 
an illustration of one or more of the in 
question, with particulars as to the sizes in which 
they are built. The back of the cards contained 
further information, with about one-third of the 
space, also standardised in size and position, left 
blank for notes. It is difficult to imagine any device 
better calculated to save the time of attendants and 
visitors, and to give the latter a reminder easy to 
carry away and well adapted for filing. The card was 
an admirable example of good German organisation, 
and though the actual design is copyrighted by the 
air authorities, something of the same kind might 
well be provided at all business exhibitions. 

Among the hundreds of machine tools on view, the 
most impressive this year from the point of view of 
size and power was a lathe by Messrs. H. A. Waldrich, 
of Siegen, Westphalia. This machine has a height 
of centres of 1500 mm., and will take work up to 10 m. 
between centres. The main spindle is driven by a 
50 B.H.P. motor and separate motors are fixed to 
each saddle and to the poppet head. This latter has 


complete 


machines 


* No. I. appeared March 15th. 
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a separate bed from that on which the saddles run. 
Sixteen spindle speeds are provided for, ranging 
from 0-5 to 50 revolutions per minute, and there 
are eight feeds ranging from 0-1 mm. to 15 mm. per 
revolution. The headstock is of the totally enclosed 
rectangular form becoming typical of very 
powerful lathes, and altogether the machine is a 
most striking example of modern large tool building. 
The same firm showed also a large open-sided planing 
machine, and a lathe for square turning. Both these 
machines were working, the latter being 
engaged on turning square taper steel ingots. The 
necessary motion of the slide is obtained from a long 
formed cam roller running along the back of the bed. 

Messrs. Schiess-Defries, of Diisseldorf, were as usual 
exhibiting machine tools of very large size, prominent 
on their stand being a lathe exactly similar to that 
which we illustrate in Fig. 7, except that it was built 
for the opposite hand. It has a height of centres of 
1 m., and will take work up to 18 m. between centres, 
though the bed can be extended if desired. The 
main driving motor is rated at 50 B.H.P. though the 
whole of the gearing and working parts are designed 
to stand the stresses due to a motor of 170 B.H.P. 
The motor fitted is of the D.C. variable-speed type, 
with a speed ratio of one to three. The gearing is 
totally enclosed in the headstock casing, but may be 
examined by lifting the two covers shown in their 
open position, the interior of the casing being illu- 
minated by electric lamps. The gear shafts run 
in ball bearings, and no wheels are overhung. Ring 
oiling is depended on for the main spindle in accord- 
ance with the practice employed by Messrs. Schiess- 
Defries for many years. An oil pump keeps the 
gearing, ball bearings and slides constantly and fully 
lubricated, and a hand-operated grease pump is also 
provided for the gears. A magnetic coupling pro- 
tects the gears in case of excessive load. The lathe 
is provided with a complete system of push-button 
control, so that the operator can start or stop or alter 
the speed of the main spindle or the feed motion with- 
out leaving his position at the saddle. The tail stock 
is also operated electrically, a special motor being 
provided for the purpose. Messrs. Schiess-Defries 
also exhibited a somewhat smaller lathe of the type 
illustrated in Tae EncrIneer of February 10th, 1928 ; 
a grinding machine for milling cutters with inserted 


now 


shown 
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teeth, which we illustrated in our description of 
the Fair last year; and a forging machine for bolt 
making. A new machine on the stand this year was 


the tool grinder shown in Fig. 8. It is of extremely 
simple design, the grinding wheel being fixed directly 
on the end of the motor spindle. The machine is a 
powerful one, capable of dealing with tools up to 
3in. square. Another new machine was a large planer 
shown working. The table of this machine has a 
travel of 6 m., and will take work up to 2 m. wide 
the housings and 1-8 high under the 
cross slide. The machine has four tool-boxes, two 
on the cross slide and two on the housings. It is 
driven by a 35 H.P. variable-speed direct-current 
motor, with a Leonard control gear, by means 
which table speeds varying from 6 m. to 30 m. per 
minute in either direction can be obtained. In order 
to save time when planing work having two separate 
faces to be machined on each cut, the table can be 
arranged to travel at high speed during the time the 
tool is not engaged. The traverses of the four tool 
boxes are arranged for by means of a special motor 
for each, so that they are quite independent, both 
of each other and of the main drive. The possible 
traverses ranged from 0-5 mm. to 100 mm. per 
stroke in twenty steps, the very broad traverse of 
practically 4in. wide enabling rapid finishing of 
work by means of a suitable tool. The machine 
was shown working with a traverse of nearly that 
amount and producing an excellent finish on cast iron. 
All the motors on the machine, whether for the main 
drive, the raising of the slide, and the 
traverses of the four tool-boxes, are controlled by 
push buttons, so that the operator can make any 
change without leaving the part of the work which 
is engaging his attention, 

Some heavy machinery different. kind 
shown by Messrs. Gétz Brothers, of Lauter, Saxony. 
Their largest machine was a draw press for making 
mudguards and bodywork of motor cars, and similar 
articles. It weighs no less than 48 tons, and stands 
apparently about 15ft. high. The maximum pres 
sure exerted is 160 tons, and the machine works nor 
mally at the rate of eight strokes per minute, being 
driven by a 35 H.P. motor. The “ daylight” is 
1500 mm., and work up to 1600 mm. long by 1200 mm. 
wide, with a depth of draw of 300 mm., can be dealt 
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with. Among the German drilling machines, two 
makes were noteworthy, both for design and for the 
sizes exhibited. The radial drills of the Raboma 
Maschinenfabrik, of Berlin, are well known, and both 
that firm and Messrs. Kolb, of Ehrenfeld, near 
Cologne, showed machines drilling holes up to about 
3in. diameter at distances up to 9ft. or 10ft. from the 
column. The motors were carried on the saddles, 
and watt meters reading up to 20 kilowatts gave 
some idea of the power applied. 

Space does not permit of further reference to the 
exhibits of the German tool makers, interesting as 
many of the machines were, whether from the point 
of view of size, general design or perfection of control. 
Before closing, however, it is only right to give 
equal prominence to the display made by Alfred 
Herbert, Limited, which, with the Associated British 
Machine Tool Makers, Limited, worthily upheld 
the credit of this country. There was, indeed, 
nothing in the Fair comparable with the turret and 
automatic lathes shown working on Messrs. Herbert’s 
stand. The most imposing was a No. 20 combination 
turret lathe of the type illustrated in Fig. 9. This 
machine was shown machining pulleys, but the range 
of its capacity was illustrated by work alongside, 
including a liner for a Diesel engine cylinder and a 
spindle for the lathe itself. The latter was machined 
on the No. 20 lathe in two operations. It was made from 
a forging of 50-ton steel, is over 50in. long, with four 
diameters, of which the greatest is the flange diameter 
of 14}in., and is bored throughout with a hole 7}in. 
diameter. The machine takes 15 B.H.P. for medium 
work, but double that power can be employed if 
necessary without overloading any part. The height 
of centres is 13in., the maximum swing over the bed 
28in. diameter, and over the cross slide 18in. diameter. 
The maximum distance from the face of the spindle to 
the turret is 96}in. Threads up to 16}in. long can be 
chased. The spindle has sixteen speeds forward and 
reverse, ranging from 5 to 201 revolutions per minute. 
The chasing saddle has nine feeds and the turret 
slide eighteen feeds. The chasing saddle cuts from 
11 to 104 per inch longitudinally and from 16 to 154 
per inch transversely, while the turret feeds are from 
9-5 to 250 per inch. The whole machine weighs 
close on 7 tons complete with equipment. The 
necessary rigidity of the tools under the heavy cuts 
taken is assured by the stiff steady bar seen pro- 
jecting from the headstock which slides into a well- 
fitting hole in each tool bracket as the latter comes 
into operation, and holds the bracket firmly against 
the pressure of the cut. The turret is easily rotated, 
as during rotation its weight is taken by a ball 
bearing. In the headstock is a friction clutch which 
comes into action before the engagement of the 
positive clutch and prevents all shock at starting. 
Altogether the lathe is a machine of extraordinary 
range, and it is capable of producing accurate repeti- 
tion work up to the largest sizes. 

In addition to this machine, Messrs. Herbert 
exhibited a No. 4 capstan lathe; a No. 13a turret 
lathe, noteworthy for its completely covered bed ; 
a No. 9 combination turret lathe of 10in. height of 
centres ; a No. 5 Auto-lathe, of 18}in. swing; and a 
No. 3 lathe of the same type, with 9}in. swing. The 
latter machine is illustrated in Fig. 10, the front splash 
guard being removed to show the mechanism. The 
lathe is largely used for motor car parts. It will 
machine hubs, 4}in. long with 5}in. dia. flanges, from 
malleable iron castings in ten minutes, the work 
involving the turning of twelve different diameters, 
three of which have to be to fine limits. Swivel 
axles can be finished and threaded from steel stamp- 
ings in five minutes each; iron gear blanks, 5in. 
diameter, can be machined at the rate of ten per 
hour, and so on. The whole of the operations, 
except chucking, are automatic; the spindle can be 
stopped automatically after a cut, and the lathe 
stops automatically in any case on the conclusion of a 
job. The cross slides are independent of each other, 
and have variable strokes with fine adjustment for 
accurate forming work. The capstan has a working 








stroke of 6}in., and the cross slides maximum strokes | 


of 3}in. The spindle is bored with a 2}in. hole, and 
has nine speeds, ranging from 20 to 325 revolutions 
per minute. The lathe complete weighs 5300 Ib. 
and is driven by a 5 H.P. motor. 








B.E.8.A. SPECIFICATIONS. 


BRITISH STANDARD SPECIFICATIONS. 


THe 192% edition of the Index to British Standard Speci- 
fications and Reports has just been issued. It is a com- 
plete subject index which, in view of the large number 
(350) of British Standard Specifications now available, 
some of which include provisions for several articles or 


materials, will be of much assistance to those purchasing | 


engineering and allied material apparatus and machinery. 
A numerical list of the specifications is also included. The 
list, which covers thirty-three pages, shows the wide range 
of subjects covered by the British Standard Specifications, 
and should be in the hands of all drawing-offices and con- 
tracts departments of firms throughout the engineering 
and allied industries, as well as the purchasing depart- 
ments and local authorities who have found the British 
Standards of such benefit in the preparation of contracts. 
Copies are available from the Publications Department, 
British Engineering Standards Association, 28, Victoria- 
street, London, 8.W. 1, price Is. 2d. post free. 





Institution of Naval Architects. 
No. I. 


THE annual spring meeting of the Institution of 
Naval Architects was opened in the Rooms of the 
Royal Society of Arts, John-street, Adelphi, London, 
W.C. 2, on Wednesday last, March 20th. The Presi- 
dent (Admiral of the Fleet, The Right Hon. Lord 
Wester Wemyss) was in the chair. 

The first business was the consideration of the annual 
report of the Council, and the accounts, which were 
presented by the secretary (Mr. R. W. Dana) and 
unanimously adopted. 


ANNUAL REPORT. 


The membership roll of the Institution continues to reflect 
the depressed conditions in the shipbuilding industry, more 
articularly in the number of students. It should be remem- 

pred, however, that as conditions improve there will be addi- 
tional opportunities for trained men to fill vacancies, and it is, 
therefore, important that those who contemplate taking up 
naval architecture as a career should turn their attention to 
starting their apprenticeship at a time when the competition 
for places has diminished owing to prevailing conditions. 


As the lease of the premises at No. 5, Adelphi-terrace had 


only two more years to run, the Council acquired last summer 
the freehold of Nos. 1 and 2, Adam-street, Adelphi-terrace, and 
the move to the new premises was effected in July. An excellent 
permanent home for the Institution has thus been secured in 
the same situation as before, with increased accommodation 
and facilities for future expansion when required. The Hon. 
Sir Charles A. Parsons, O.M., K.C.B., D.Se., F.R.S., has been 
elected an Honorary Vice-President, in recognition of his long 
and very distinguished services on the Council. 

An Engineering Congress is to be held in Tokio next October, 
which representatives of engineering from all the principal 
countries of the world have been invited to attend. The Council 
have nominated Mr. J. Foster King, C.B.E. (Vice-President), 
to represent the Institution on that occasion, and will be glad 
to hear of any members proposing to attend the Congress or 
contribute papers on shipbuilding or marine engineering. 

Two Premiums have been awarded for papers contributed to 
the “ Transactions ” for 1928, viz.:—Lieut.-Colonel V. C. Rich- 
mond, O.B.E., for his paper, ‘‘ Some Modern Developments in 
Rigid Airship Construction "’ ; Mr. E. Leslie Champness, M.B.E., 
M.Se., and Mr. Frank Me Allister for their joint paper, ‘‘ Further 
Notes on the Relative Strength of Fine and Full Corgo Vessels.” 

The number of candidates for scholarships has again fallen 
below the average, and the attention of the managers of ship- 
building and marine engineering establishments is drawn to the 
desirability of encouraging their apprentices to enter for these 
valuable scholarships. 


PRESIPENT'’S ADDRESS. 


The President, in an address to the members, 
referred to the acquisition of Nos. 1 and 2, Adam- 
street, Adelphi, a freehold property admirably suited 
to the Institution’s requirements. For the first time 
since the foundation of the Institution in 1860 it 
was permanently housed in a building of its own where 
the offices, library, Council and Committee-rooms 
could be permanently located, and the archives be 
securely kept, and where, moreover, should the 
necessity ever arise and the funds permit, space was 
available for the construction of a new building. For 
the present, however, with the members of the 
Institution mostly situated in the outports, and only 
able to meet in large numbers at long intervals, it 
would be a great extravagance to build or acquire 
premises capable of holding in one large auditorium 
the numbers who attended on occasions such as the 
annual meeting. 

After paying a tribute to the Royal Society of Arts, 
which by its influence in stimulating research had 
been the cause of some of the greatest advances in 
pure and applied science, and the important part 
played by the technical institutions in the develop- 
ment of industry which offered an unrivalled field 
for the free discussion of the problems that beset the 
engineer and the inventor, the President said that 
those who in Parliament or any other non-technical 
assembly adversely criticised new developments 
which they might be interested in arresting, were 
less ready to come forward to gatherings such as that, 
where the merits of their objections could be tested 
by those who were in a position to know the real facts. 
The Institution would like to enjoy as great a freedom 
in its selection of topics for papers as was consistent 
with national security ; it would like to see all classes 
represented among those who spoke at its meetings, 
not only shipbuilders and marine engineers, but ship- 
owners and their superintendents, and those repre- 
sentatives of Government departments and Registra- 
tion Societies who had charge of the regulations that 
governed ship construction and maintenance. To 
a large extent it was successful in getting that wide 
field of discussion for its papers, but it would like to 
see more often those who represented the large ship- 
owning interests attending and giving the benefit of 
their views. . 

Ever since the short-lived boom that followed the 
conclusion of the war, shipowners suffered from the 
disorganised markets, the European unrest and the 
surfeit or surplus tonnage, which had all tended to 
delay a resumption of normal times for the shipping 
industry. Incidentally, one cause which had hampered 
British shipowners was the unfortunate effect of 
selling some of the surplus tonnage at very low prices 
to foreign competitors, who, had these ships been 
scrapped, would have had to place orders for 
new ones, and would thus be in a less favourable 
position to compete for the carrying trade at unfairly 
low rates. Now that a partial improvement had 
set in and the clearing off of surplus tonnage had led 
to a renewal of orders, shipowners were further per- 
plexed by the conflicting views on the relative merits 





of the competing methods of propulsion. There 
had never been a time when so many alternatives 
had presented themselves to the shipowner in need 
of new tonnage ; the turbine, the reciprocating engine, 
the many forms of internal combustion motor, and 
the electric drive combined with either turbine or 
oil engine, all claimed to achieve the best results in 
some, if not all, branches of marine transport. Add 
to that the alternative forms of steam-raising by the 
Scotch boiler or by the water-tube boiler, and finally, 
by the youngest member of the engineering family, 
pulverised fuel, and one had through the permutations 
and combinations possible with such a variety of 
machinery, a series of problems fit to tax the ingenuity 
of the boldest and most enterprising shipowner. All 
those developments in design and construction of 
marine engines and boilers had heen the object of 
long research and careful experiments. The papers 
which were to be presented and discussed at the meet 
ing of the Institution would, he hoped, afford some 
assistance to those who were responsible for the design 
of new ships, and it was fortunate that the Institution 
possessed so much of the technical talent which was 
capable of finding, if not ths exact solution of an 
insoluble problem, at least the best solution which 
under a given set of conditions the present day means 
at our disposal were able to offer. 

Discussing the problem of unemployment in the 
ranks of the younger naval architects who had com- 
pleted their apprenticeship and early training, and 
who found it difficult to obtain suitable positions in 
the industry, consequent upon the depression in ship- 
building, he said it was unfortunately the fact that 
many young men with excellent qualifications could 
not find suitable employment, and drifted into other 
occupations, so that the industry lost the potential 
value of their services and early training. Frequently 
application was made to the Institution to find suit- 
able openings for these young men, and where any 
such were known to exist the Secretary was only too 
ready to do what he could to assist. Unfortunately, 
such opportunities were few, as firms had already 
long lists of men who had formerly been with them, 
and who would naturally receive preferential con- 
sideration when vacancies arose. It had been sug- 
gested that the Institution should form a Committee 
of Employers on similar lines to the Appointments 
Boards at some of our Universities. Whether such 
a Committee would be successful in finding vacancies 
or creating a demand while the depression in ship- 
building was still prevalent he would not prophesy, 
but he appealed to employers to give consideration 
to that suggestion, and whenever they possibly could 
to give preference to the claims of young men who had 
served their apprenticeship and had passed satis- 
factory examinations, more especially those who had 
held one or other of the scholarships administered 
by the Council and those research scholars who had 
had the opportunity of carrying their studies beyond 
the degree stage, and could be looked upon as having 
attained a higher level of scientific ability in some 
branch of shipbuilding or marine engineering. It 
would be possible, he suggested, for the particulars 
of any openings that might occur to be transmitted 
to the students on the roll of the Institution if the 
employers would make it a practice to let the 
Institution know from time to time their require- 
ments, and the conditions of service which they were 
prepared to offer. American Universities made an 
extensive practice of finding suitable openings for 
their graduates, and they were so well supported by 
the leaders of industrial undertakings that frequently, 
after large numbers of students had been placed, there 
still remained an unsatisfied demand for vacancies 
to be filled. That, of course, was partly due to the 
great expansion of industry in the United States at 
the present time, but it also arose from the fact that. 
the employers there were prepared to keep in close 
touch with Universities, Colleges and Institutions, 
and to give preference to men obtained from those 
sources. He commended that appeal to our own 
captains of industry in the hope that, as shipbuilding 
and marine engineering in this country tended toward 
more active and healthy conditions, we should find 
the doors thrown open to ability and talent from the 
source mentioned, 

Commenting on the shipbuilding situation, he said 
the increase in output from British shipyards in 1928 
had caused some satisfaction to those who were begin- 
ning to despair of a situation which had shown for 
so long a period signs of stagnation, but part of that 
increase was due to work that had been held up owing 
to the arrears caused by the coal strike. The tonnage 
launched in British shipyards (ineluding the 
Dominions) in 1928 was 1,446,000, or some 220,000 
tons higher than in 1927, representing the same per- 
centage of the world’s tonnage (viz., 53-6 per cent.) 
in both years. There were no exceptionally large 
vessels built, but the ‘‘ Viceroy of India” (19,000 
tons), whose trials were recently run on the Clyde, 
was interesting as being the first large passenger ship 
to be built in this country fitted with turbo-electric 
engines. The tonnage of vessels driven by Diesel 
or other internal-combustion engines reached 428,000 
tons, or 30 per cent. of the total tonnage launched. 
The significant progress made in that type of propul- 
sion was shown by the fact that in some ten years the 
tonnage afloat had reached the great total of 54 million 
tons, of which some 2 million were British owned. 
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Great Britain and Ireland at the beginning of the 
present year were less satisfactory than those of 
tonnage launched, as the total (1,243,000 tons) was 
337,000 tons less than for the preceding year ; it might 
surprise those who had not studied the shipbuilding 
returns to know that, as in the case of tonnage 
launched, the next country in order of activity was 
Germany, which at the close of 1928 had under con- 
struction 382,000 tons, a total larger than Holland 
and France combined, those being the next two 
countries in order of tonnage. In engine production, 
against our total of 894,000 H.P., Germany ranked 
second with a total 271,000 H.P. Those figures 
show significantly how great the activity in German 
shipyards and marine engine works had been, and 
how rapidly that country had recovered from her 
war reverses and her post-war difficulties. Since the 
close of 1928 the number of orders placed in British 
shipyards had shown signs of gradual, if slight, 
improvement, and from the speeches that had recently 
been made by the leading authorities in the ship- 
huilding industry, we might reasonably hope for better 
times in the industry with which the Institution was 
more directly concerned. 


The reduction in new construction in that year’s | 


Naval Estimates was over £1,000,000, and from the 
Admiralty, therefore, we could hope to get only such 
assistance as could be given by the very limited 
demands that were possible under the present con- 
dition of world politics, the trend of which still inclined 
to the belief in the limitation of armaments, as a 
preventative against the horrors of war. The rival 
claims of those who thought that our safety lay in a 
reasonable measure of preparedness as an insurance 
against war had of late been overshadowed by the 
natural reaction following the Great War period, and 
it remained to be seen whether the attainment of the 
ultimate goal of mankind—peace and goodwill on 
earth—could be ensured by the pacifist tendencies 
of the moment. Certain it was that that policy could 
only be successful if the goodwill and good faith of 
all nations in their dealings towards one another could 
be relied upon, not only in times of peace and in the 
absence of causes of friction, but also when unexpected 
developments suddenly plunged two or more nations 
into an atmosphere of strained relations. It was at 
such times that preparedness to defend the right 
cause contributed to a bloodless solution, as history 
had repeatedly shown, and we wanted to feel that 
our British shipbuilding resources, if such eventualities 
arose, would be in a position to meet whatever call 
might be made upon them. Though all must recog- 
nise that the number and nature of warships to be 
built was a matter of high policy into which it would 
be unsuitable to enter on such an occasion as that, 
he could not refrain from referring to the adverse 
effects that the curtailment of building programmes 
must inevitably have, for such curtailment must tend 
towards a dangerous reduction of the nation’s re- 
sources not only in plant and material, but in that 
skilful workmanship which was so much more difficult 
to supply. It was a point of view which could not 
have been lost sight of by those in authority, and 
one which should universally be recognised and under- 
stood. He was confident that the skill and courage 
of our designers and constructors was to-day no less 
than it had been in the past, and that given the plant 
and material for its execution, the con- 
struction of British ships, whether for war or peace, 
would still be carried out with that zeal and thorough- 
ness which had been characteristic of our shipbuilding 
work in the past. 


necessary 


The paper by Sir William Berry on “ The Battle- 
ships * Nelson’ and ‘Rodney,’ ”’ which we reprint in 
full on page 333, was then read. 

Sir Eustace d’Eyncourt, after expressing congratu 
lations to Sir William Berry, and his satisfaction that 
he had been able to publish particulars of the two 
vessels, emphasised that this country had scrapped 
#nh lnmense amount of tonnage quite voluntarily 


before the Washington Conference, to an extent 
which was not realised. Sir William Berry had 


referred to the scrapping of the designs of, and the 
cancelling of the orders for, four 48,000-ton battle- 
cruisers, for which orders had already been placed 
mm 1921, and, inasmuch as had referred to the 
Hood,” it was not amiss to draw attention to the 
fact that four vessels the “‘ Hood” type were 
originally building, and that a great deal of work 
had been carried out on them when it was decided 
to scrap three which were already in frame. This 
was only a part of the very large tonnage of war 
vessels scrapped at that time. The design of the 
“Nelson”? and “ Rodney’ was unique in more 
respects than one. In the first place, it had to con- 
formn to the conditions and limitations laid down at 
the Washington Conference. These conditions had 
set a definite maximum displacement which had on 
no account to be exceeded; they had decided the 
maximum calibre of the armament; and the best 
possible design had had to be got out under those 
severe restrictions. On the other hand, the Board 
of Admiralty had demanded a ship embodying all 
that the war experience had shown to be necessary, 
and had asked for a vessel of good speed, combined 
with economy of fuel and large radius of action, with 
the most powerful armament and also with protec- 
tion as complete as it was possible to make it, in 
order to defend the ship from attack by bombs from 


he 
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| he had been able to increase the depth of the ship 








the air, plunging shell of the maximum calibre’ 
viz., 16in., and underwater attack, whether from the | 
most powerful mines or torpedoes. The problem | 
was thus a very difficult one, and if the conditions | 
and requirements laid down had been fairly well | 
met, something had been achieved. As an ed 
of the difficulty of affording protection against attack 
by bombs from the air or shells descending at a 
big angle, Sir William had stated that the thickness 
of the protective deck was 6}in. No previous ship, 
Sir Eustace believed, had ever had anything approach- 
ing that deck protection, and when it was considered 
that on a ship with a beam of 106ft., a weight of | 
nearly 12 tons per foot length of ship amidships | 
was involved for the deck alone, and that the deck | 
extended over the greater part of the vessel, it would | 
be appreciated that the weight was enormous. By 
keeping the armament together in the three turrets | 
the greatest protection, with the minimum of weight, 
was achieved. With nine guns in triple mounts, less 
weight was involved than by having eight guns in 
four mountings—two at each end of the ship, as had 
been usual before. Not only was the armour con- 
centrated so as to give the greatest effect to the 
weight involved, but by sacrificing largely the thinner 
vertical armour on the sides of the ship above water, | 


without adding weight; in fact, by deepening the 
girder, weight had been saved, and it was possible 
to reduce the thickness of the structural plating by 
having a more suitable proportion of depth to length. 
Commenting upon the great weights to be carried, 
he mentioned as an example that the revolving weight 
of each triple mount approached 2000 tons, in addi- 
tion to the weight of the armour of the barbettes 
and the structure itself. The support of all that 
immense weight over a comparatively short length 
required most careful consideration. Very great 
weight was also involved in the various controls and 
the multiplication of electrical fittings, there being 
over 300 miles of electrical cables in the ship, and in 
the control position alone there were over 10 tons of 
cable. After acknowledging the great assistance he 
had received whilst at the Admiralty from all the 
officers of the Royal Corps connected with the design, 
and from others concerned with the construction, 
and commenting upon the satisfactory fuel results 
and the good propulsive coefficient obtained, he 
pointed out that those ships were, he believed, the 
first capital ships with only twin-screw machinery 
since the “ Dreadnought” area, other capital ships 
having quadruple screws, and that the guns were 
bigger and more powerful than any tried before, with 
the exception of one or two 18in. guns which were | 
really only war improvisations. 

Admiral Sir Alfred Chatfield, in a tribute to all 
concerned with the design of the ship, also empha- 
sised the difficulty of having to build the ship within | 
the 35,000-ton limit. The necessity for that, though 
it had put the Naval Construction Department and | 
all other technical departments on their mettle, | 
had the disadvantage that the design and construc- | 
tion was expensive. Though the “ Nelson” and 
** Rodney ” had cost a lot of money, it was well to | 
bear in mind that the bigger the ship to be built, | 
the smaller was the cost of building per ton. The | 
building of 35,000 tons of destroyers or submarines, 
not to mention aircraft, would involve a cost enorm- 
ously greater than that of the “ Nelson.” It had | 
also to be remembered that the greater the ship, the 
greater was its expectation of life. There was no 
reason why the “‘ Nelson” or “ Rodney ” should not 
have a life of twenty-five years, and there was no 
other movable weapon in the world which would | 
have so long a life. 

Admiral Sir Reginald Custance dealt with military 
principles rather than the constructional details of | 
the ships. He urged that no armour would stand | 
up against efficient gun fire, within decisive ranges, | 
and that gun fire was the only real protection. Skill | 
and valour were more important than armour, and 
he suggested that our policy should be to build 
smaller ships rather than to try to go one better 
than the enemy. 

Sir John Biles pointed out that the fact that the 
depth of the “* Nelson’ and “ Rodney ” was much 
greater than tho usual depth of battleships was an 
advantage. A depth of 55ft. on a length of 710ft. 
meant that the length was about thirteen times the 
depth ; that was about the standard condition for 
Atlantic liners, and in that respect the ‘ Nelson” 
and ‘“‘ Rodney” represented an advance on pre- 
ceding ships. 

Monsieur M. Salmon Legagneur, after expressing 
gratitude to Sir William Berry for his paper, as well 
as to the Admiralty for having authorised him to 
give such full particulars of these ships, said that in 
a 35,000-ton battleship the weight of machinery was 
a small percentage of the total displacement, whilst 
on the contrary the weight of hull and protection 
represented a high percentage—probably more than 
50 per cent., and in certain cases nearly 75 per cent. 
In that condition it was easy to appreciate that for 
a given displacement there might be great advantage 
in reducing the length and consequently increasing 
the surface of the immersed midship section. In so 
doing one would have to increase the power of the 
ship and the weight of machinery, but the weight of 
hull and protection, which depended so much on the 
length of the ship and so little on its width, would be 











| was only 6. 
| latter coefficient for the ‘‘ Nelson ’’ and ‘‘ Rodney,” 
|or perhaps a little less, a more efficient battleship 


reduced in much greater proportion. One naval 
architect had calculated that in reducing the overall 
length of the “Nelson” and ‘‘ Rodney” from 710ft. 
to about 550ft. the power would have to be increased 
from 45,000 to about 105,000 H.P., entailing an addi- 
tion of about 1000 tons to the total weight of machi- 
nery, while a saving of 5000 tons would be realised 
on the weight of hull and armour, permitting armour- 
ing twice as efficient. Moreover, the ship, being 
shortened, would be less vulnerable. His own view, 
however, was that such conclusions were rather 
exaggerated, and that in such a reduced length it 
would be difficult to find room for the artillery and 
to provide the necessary accommodation on board. 
For the same radius of action of the ships, the weight 
of fuel would have to be increased from 4000 tons to 
11,000 tons, which would imply providing more than 
double the space in the bunkers, and that it would 
probably prove to be quite impossible to provide. 
The cost of upkeep of such a ship would be greater, 
the ship being more powerful. Anyhow, if this 


|extreme solution could not be realised, he wondered 
| if it would not have been possible to have provided 


a more efficient ship by adopting an intermediate solu- 
tion. The fineness coefficient, length/width, was 
about 6-5, whereas the coefficient for the “‘ Revenge” 
It seemed to him that, by adopting the 


might perhaps have been realised. He supposed 
there would have been some technical difficulties 
to be overcome, and he asked why the dimensions 
set out in the paper were adopted. He had noticed 
in this year’s returns of the Fleets that the displace- 
ments of the “‘ Nelson’ and ‘“ Rodney ” were given 
as 33,500 tons and 33,900 tons respectively, and he 
asked how the saving of 400 tons had been realised 
in the case of the “ Nelson.”’ A considerable saving 
in weight must have been realised by grouping the 
l6in. gun turrets in the fore part of the ship, and he 
suggested that in 35,000-ton battleships in the future 
the adoption of quadruple turrets might permit of 
a still larger saving in weight. With regard to the 
use of the special D steel, he asked if it were more 
brittle than the ordinary carbon steel, and if it could 
be used for those parts of the hull where the plates 
had to be worked under the press or hammer before 
being fixed. As to the use of aluminium alloys, he 
asked if parts made of those materials corroded under 
the influence of sea air and spray, and whether they 
were protected by special paint or varnish. Further, 
had the constructors of the two ships used an alloy of 
the duralumin type, or an alloy of aluminium and 
silicon He asked what was the economic cruising 
speed of the “ Nelson ” and “* Rodney.” 

Mr. John H. Narbeth drew attention to the fact 
that there was no catapult or provision for flying 
machines on the ships, as being perhaps a broad indi 
cation of the policy of the Admiralty in trusting to 
the aircraft carriers to scout. He recalled the state- 
ment published in THe ENGINEKER for February 28th, 
that the “‘ Lexington’ and “ Saratoga” were to be 


| scrapped by the American Navy, because those air- 


craft carriers had proved a source of embarrassment 
to the American Fleet, in view of the special measures 
that would have to be taken for their protection. 
Stressing the importance to the shipbuilding industry 


|}of the progress achieved by iron and steel manu- 


facturers in the production of better metals, he said 
that one maker was advertising stainless iron plates, 
which it was proposed to offer to shipbuilders. He 


| drew attention also to the wider field for the applica- 


tion of light alloys owing to the improved methods 
of protecting them against corrosion, particularly 


|the process of imparting to aluminium a corrosion- 
| resisting coating by treating it in a bath of chromic 


acid through which an electric current was passed. 
Ship constructors could learn a good deal from the 
constructors of flying boats in regard to the applica- 
tion of these alloys. 

Sir William Berry replied to the discussion. Com- 
menting upon the remarks made with regard to costs 
of efficient warships, he said the Germans had just 
brought out a 10,000-ton wonder ship with ]lin. guns 
and Diesel machinery, and had made provision for an 
expenditure of four million pounds upon its con- 
struction. A ship like the “ London” would 
about two million pounds. It was obvious, therefore, 
that the Germans were going all out to get efficiency, 
regardless of cost. As to the life of the ** Nelson ”’ anil 
‘* Rodney,” he said the factor which was likely to 
determine their age was that of obsolescence, which 
might render it not worth while to keep them, but 
the period of twenty-five years was on the safe side. 
In reply to Admiral Sir Reginald Custance, he said 
that fleets did not fire broadside to broadside in these 
days. Ships had tobe protected from the effect of 
shells dropping on to the decks from accurate guns 
at long distances. As a matter of fact, it was the 
principle of the British Admiralty to try to set limits 
to the size of ships, but when the British repre- 
sentatives at Geneva had suggested a smaller ship 
other nations had objected. He deferred the replies 
to most of Monsieur Legagneur’s questions until he 
had had the opportunity to refer to his documents. 
With regard to the “ D” type of steel, however, he 
said that its working properties were practically the 
same as those of mild steel, but it needed careful hand- 
ling if there were any heat treatment. It was the 
common experience, that the better the steel the 
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greater the care required. The use of aluminium 
fittings in the open was confined to comparatively 
unimportant matters, winches, 
boxes for electrical gear, &c., and those articles were 
protected by paint so far as they could be protected 
in that way, but it was the usual experience that that 
Was not entirely satisfactory. With regard to the 
serapping of American aircraft carriers, he said it 
would not be difficult for an enemy to damage the 
large decks by gun fire from a distance of 10 miles or 
so to such an extent as to prevent aeroplanes landing 
on or taking off from those decks. The size of air- 
craft carriers was not likely to be increased in the 
British Navy. 

The meeting adjourned for luncheon, a hearty 
vote of thanks having been accorded Sir William for 
his paper. 


such as covers for 


The annual dinner was held at the Connaught 
Rooms on Wednesday evening, the 20th inst. A large 
company of members and numbering over 
five hundred and fifty was present, and the chair 
was taken by the President, Admiral of the Fleet 
the Rt. Hon. Lord Wester Wemyss. The toast of 
* The Royal Navy ** was ably proposed by Sir Henry 
Newbolt, Official Naval Historian, and Rear-Admiral 
R. R. C. Backhouse, Third Sea Lord and Controller 
ot H.M. Navy, responded. The President proposed 
the toast of * The Mercantile Marine,” which was 
replied to by Sir 8. Higgins, chairman of Lloyd's 
Register of Shipping. Colonel the Master of 
Sempill, President of the Royal Aeronautical Society, 
proposed the toast of “The Institution of Naval 
Architects,” and the President Lord Wester Wemyss 
responded, 


guests 








(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 


SHUNTING ON THE RAILWAYS. 


Sik,——In the article which appeared in your issue last 
week on the above subject, no reference is made to the 
heavy economies that would ensue from the abolition of 
private ownership in wagons—a measure that has recently 
been strongly advocated by prominent officials and the 
practical traftic staff of the railways. The immense amount 


of unnecessary return empty haulage of these 750,000 











vehicles-——three times a month at the rate of forty to a 

train—will be better appreciated from the following 
diagram : 

Leeds 

Shreu ae Nottingham } 

! 

| 

! 

Tue Encincen” Warwick 

Private wagons convey coal from Yorkshire into | 


Nottinghamshire and Derbyshire, and return empty to 
Private wagons convey 
Derby Yorkshire, | 


But, under railway ownership, the 


their particular owning colliery. 


coal from Nottinghamshire and into 
and return empty. 
wagons arriving in Nottinghamshire and Derby would be 
loaded again in those districts, and the trucks arriving in 
Yorkshire would be loaded again at collieries in that | 
area, so avoiding the running of trains of empties in both 
directions. A similar thing occurs with trucks running | 


between 
Yorkshire—W arwickshire 
Yorkshire-Shropshire and Staffordshire 
Salop and Stafford Nottinghamshire and Derby 
Salop and Stafford—Warwickshire. 
Nottinghamshire and Derby—Warwickshire. 
Nottinghamshire—Derbyshire. 


These conditions apply in a varying degree all over 
vat Britain, and are aggravated by the fact that at 
large numbers of stations empty railway-owned wagons 
are daily sent from A to B to be loaded, while at the 
same time private trucks are being returned empty from 
B to A or beyond. 

Although light mileage cannot be eliminated on the 
same scale with short-distance export coal, nevertheless, 
even with this traffic—which forms only about 50 million 
tons of the 280 million tons of minerals—an appreciable 
saving would be made by the suppression of the cross 
empty haulage which now occurs with wagons dispatched 
from, say, collieries in the East to ports in the West of the 
South Wales coalfield, and vice versd. 

The following will illustrate the position in regard to 
shunting. Forty wagons of coal arrive in London from 
the Yorkshire area, and are distributed to the various 
works and sidings. After discharge, they are hauled with 
other vehicles to a shunting yard, where they must await 
their turn with hundreds of others to be sorted out from 
This means a delay of 
(The Coal Report 


make an average of only one loaded 





the wagons of all other districts. 


several hours or a couple or more days. 





shows that they 





| Steam Boilers,” 





journey every ten or twelve days, although probably 
90 per cent. of them are discharged on the day of arrival 
or day after dispatch from the colliery.) The trucks are 
then hauled back empty to, say, Leeds, where they are 
side-tracked and sorted out again for the different branches 
converging on that centre. The wagons for each branch 
must then be re-sorted for the purpose of placing them in 
the station order of their particular owning colliery on 
the branch—thus involving another delay of several hours 
or days. 

If, however, the wagons were railway-owned, they 
would all be lettered the same—L.N.E.R.—and no dis- 
criminative shunting would be necessary to sort them 
for particular districts or collieries. If empty wagons 
had to be returned from London to the Yorkshire area, 
a locomotive would couple up to the first forty at hand, 
and straightway proceed to Leeds, and, on reaching 
that point, the train would simply be ordered on to any 
particular colliery that might be running short of trucks, 
all wasteful shunting, congestion, and delays being elimi- 
nated at both points, as well as shunting and stabling 
yards. At intermediate stations this unnecessary shunt- 
ing is done by the engines of goods trains, and accounts 
for their very low average speed-—8 miles an hour—and is 
responsible for serious delays to trains and traftic, and 
also for accidents through congesting the running lines. 


The huge economies that would ensue in shunting and | 


light mileage by the abolition of this insane method of 
working would be supplemented by the full or partial 
reclamation of the numerous big shunting and stabling 
yards that exist at hundreds of large towns, together 


with their cost of upkeep, signalling, lighting, stafting, &c., | 


as well as bringing heavy decreases in damages to goods 


and rolling stock in shunting operations, accidents to | 


trains and staff and other heavy expenses. 
The Coal Report shows that private wagons maké an 


} average of only three loaded journeys a month, against 


the six and eight journeys of railway-owned continortal 
vehicles, whose average hauls are five times longer. In 
other words, if these shocking delays and wastages were 
eradicated, and our trucks made no better average than 
abroad, the traffic would be carried—after making every 
under 350,000 trucks 
If 20-ton wagons were used, only half 
a further economy 


allowance for coal storage—in 
instead of 750,000. 
the former number would be required 
of 50 per cent. in shunting, train mileage, &c. 

The necessity 
railway rates—which are between 150 and 200 per cent. 
higher than abroad—-with a view to restoring prosperity 
to the coal trade and the heavy industries, has recently 
been referred to by leading railwaymen. 
Committee also draws attention to the fact that our com- 
petitive position in the markets of the world is being 
high levels of 


seriously jeopardised by the excessively 


our railway rates, and therefore it is surely time that this 


old, outstanding question was frankly and resolutely faced. | 


E. R. B. Roserts, 
Late of Traffic Department, 
Buenos Aires Great Southern 
Railway. 


London, S.W. 2, March I8th. 


POWDERED FUEL 


Sir, —Now that so much attention is being given to the 
subject of pulverised fuel, I think that honour should be 
done to the inventor of the system. I enclose a transcript 
of part of the discussion—the only part relative to this 
which took place at the meeting of the Institu- 
Mechanical Newcastle-on-Tyne in 


subject 


tion of Engineers at 


| August, 1869, on a paper “On the Mechanical Firing of 


by Mr. John Daglish, of Seaham : 
Mr. T. 

A very important question to be considered, 
ever, in regard to the utilisation of refuse small coal, 
could be 
raised more nearly to an equality with that of the same 
because theoretically 


Russell Crampton said : 


how- 
was the means whereby its economic effect 


fuel in the state of large coal ; 
the evaporative duty to be obtained from any particular 
sort of coal was, of course, the same, whatever the con- 
ditions in which it existed, whether as lump coal or as 
slack. 
same coal in different states arose, he considered, from 
the fact that in the 
left between the lumps for the passage of the air were 
large enough to admit sufficient air for a more efficient 
combustion of the coal; but in burning small coal it 
was not possible to get air enough to pass through it in 
an ordinary fire-grate for developing all the heat which 
the complete combustion of the fuel should yield. The 
most perfect mode of employing any sort of fuel was 
in the form of gas or oil, in which states there were the 
greatest facilities for supplying it with the exact theo- 
retical proportion of air required for producing the 
maximum development of heat. 

** But in default of the use of gas or oil, the nearest 
approach to the gaseous or liquid state was that of 
very fine coal dust, and he was at the present time 
engaged in experiments for the purpose of maturing a 
method by which the fuel might be consumed in the 
form of a fine powder, with an admixture of the proper 
quantity of air for ensuring complete combustion. The 
coal was ground to powder, and was then blown in a 
cloud of fine dust into a combustion chamber by a 
blast of air which was proportioned to the quantity 
and quality of the coal dust; and as the mixture of 
the dust and the air was so intimate, it was not necessary 
in this arrangement to supply a large excess of air to 
make sure of burning the coal. 


use of large coal the interstices 


for making a substantial reduction in | 
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“ Even in the use of gas, however, a certain minuto 
period of time was required for the gas to become com 
pletely mixed with the air, and a somewhat longe: 
period was necessary for the same purpose in the case 
of solid fuel in the form of powder, because the solid 
particles had to be converted into a gaseous state before 
they could combine with the air; consequently, the 
length of time required for this process increased with 
the size of particles of coal dust. The combustion 
chamber, therefore, in which the mixture of coal dust 
and air was ignited, was constructed so as to form a 
long zigzag or circuitious passage for detaining the 
mixture of coal dust and air long enough for the whole 
of the solid particles of coal to become completely 
volatilised and combined with the air. 

“At the same time, the impurities contained in the 
coal dust were deposited on the brick surfaces, forming 
a slag which trickled down to the bottom and was 
tapped out at intervals ; while a clean flame, free from 
dirt and of maximum heating power, was delivered.” 
Mr. Crampton then went on to describe experiments 
| with a locomotive boiler fired with coal dust, and also 
| with two reverberatory furnaces, both furnaces being 
| alike, the one being fired in the ordinary manner and the 
other being fired with pulverised coal, the results being 
| very much in favour of the latter. 





In winding up the discussion, the President, Sir Wm. 
Mr. Crampton’s pro 
“in all 


Armstrong, said with regard to 
posals for burning coal in the form of dust, that 
novel applications of that kind the ultimate result de 


A very 


pended greatly upon practical considerations.” 
true remark, and I suppose that sixty years ago practical 
considerations in regard to this subject were more deterrent 
that they now are. 

W. H. THornpery. 


Birmingham, March Ith. 


LOCOMOTIVE FLRE-BOXES. 


Str, -In your issue for November 30th, special types ot 
tire-boxes for locomotive boilers are referred to in a lead 
ing article, and in particular in the extracts from letters 
to Sir Henry Fowler, giving an account of the experiments 
made some years ago on the New Zealand Government 


Railways with a locomotive boiler converted to a * fire 
| brick fire-box ”’ 

Regarding this latter, it may be of interest to state that 
a number of river steamers operating in Colombia were 
fitted some two years ago with boilers composed of a 
cylindrical section with fire-tubes and a dead—+.e., not 
water surrounded 

These boilers have given considerable trouble, owing 


and all-tube-heating-surface boiler. 


tire -box. 


to the rapid burning away of the beads of the tubes at 
the fire-box end and the deterioration of the tubes them 
selves near the fire-box tube plate ; also the fire-box tube 
plates have become defective from wasting and cracks 
It having finally been decided to remove the boilers as 
the only satisfactory solution of the difficulty. 

The working pressure of the boilers mentioned is 220 lb 
The tube plates and tubes are 
The oil firing naturally 


| to 250 Ib. per square inch. 
of steel and they are oil-fuel fired. 
increases the adverse conditions, but, on the other hand, 
boilers of other types, both of the usual river-boat pattern 
and normal locomotive pattern under the same conditions, 


last twenty vears or so. 
Study of the problem has indicated that the defects are 


caused by the enormous proportion of heat which has to 
be transferred through the fire-box tube plate and those 
parts of the tubes adjacent thereto 

It may be added that before the experiments in New 
Zealand towards the end of the 1890's, experiments had 
been made about 1879 on the Hungarian State Railways, 
| followed some time later by others on the Swiss State 
Railways, and later, about 1893, on the Prussian State 
Lines. All these seem to have given satisfactory results 
in respect to steam raising, but as none were persisted in, 
it would be logical to suppose that maintenance troubles 
| resulted— possibly of a similar nature to those referred 
to as having been encountered here 

P. C. Dewnurst, C.M.b. 


Colombia, February 9th 


The practical difference in value between the | 


ROPE DRUMS 


Sir,——My attention has recently been directed to the 
design of rope drums for winches, cranes, and the like, 
and I am surprised to find that a logical treatment of the 
subject is not to be seen in any of the standard works 
on design or strength of materials. Moreover, so far as 
I have been able to ascertain, this problem has not been 
discussed in any publications issued, either in this country 
|or in America. Since the subject is an important one, I 
beg leave to intrude on your valuable space to invite 
opinions. My own are best illustrated in the treatment of 
an actual problem, the data available being :— 


Length of drum 30in. 
Outside diameter 10in. 
Tension in cable 29 . wih Deh Oe 

(i.e., load to be lifted = 1 ton) 
Number of coils perlayer .. .. -. 52 
Number of layers .. . 4 


The problem is now to find a suitable thickness of C.I. 
shell. A careful investigation leads me to the following 
conclusions :— 

1. Every coil of rope loads the drum by 2 tons. 

2. The load on the drum increases with each layer otf 
cable, i.e., the stress induced is cumulative. 

3. The drum is subjected to bending and torsional 
shear as well as crushing, the maximum B.M. occurring 
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when the rope is leading on to its centre, i... at the 
middle of a layer. 

4. When the drum is taking its last layer it has a dead 
load due to three layers and a live load due to one coil. 

Since each coil loads the drum by 2 tons, one layer 
2 104 tons. 

.*. Four layers cause # load of 416 tons. 

Area supporting this load is 2 ¢ 
crushing 60 t tes 

say, 5 tons per square inch, thus allowing a factor of 
safety of approximately 6. 

Hence 60 ¢ Ss ee 

Maximum B.M. 15 4 

Torque 1 5 


causes a load of 52 


30, and resistance to 
where fg = safe crushing stress 


O- 866in. 
74 tons ins. b. 
5 tons ins. x 
From the Guest equivalent twisting moment we wet 
the greatest shear stress given by 
16D 


(D4 d') * B? + T? 


where D is the external and d the internal diameter of the 
drum. 
16D 


t.¢., greatest shear stress —- = (pt d) Vv 56-4 


te 


16D iT) 
= (D* d‘) 


Say, the greatest shear stress shall be fs I ton per square 


inch. 
Then 
16 lo ” 
10.000 d' 
50 LO.) i‘ 
".@ > Yin... 


indicating in this case that the B.M. and the torque may 
be neglected. 

So that, if the shell be made 
be strong enough. 


Zin. thick, the drum should 
Of course, I realise that the drum will receive some 
support at its ends from flanges, but it seems unwise to 
rely upon this. 
CHAs. BARTON 
London, 8.W. 2, March 16th 








Institution of Mechanical Engineers 


Ar a meeting of the North-Western Branch of this 
Institution, held on March 14th at the Engineers’ Club, 
Manchester, Mr. T. B. Morley, D.Sc., read a paper on 

The Supermiser : A Combined Air Heater and Econo- 
miser.’” The paper was illustrated by lantern slides, and 
the discussion which followed the author’s abstract showed 
that much lively interest is now being taken in improve- 
ments in connection with the steam-raising end of large 
steam power plants. With the Supermiser—which has 
already been described in Tut EnGinrer—preheated 
air and hot feed water can both be supplied to Lancashire 
boilers, with the result that their efficiency is raised to 
the same level as that obtained in the most highly developed 
large water-tube boiler plants, such as are used in modern 
super-power stations. The heating of the air and water is 
effected by heat abstracted from the gases leaving the 
boiler flues, with the result that these gases are reduced 
in temperature to about 250 deg. Fah., or even lower, 
before they pass to the chimney. The Supermiser consists 
essentially of a number of straight tubular elements 
contained within a steel shell. Each element consists 
of an inner tube, about 2in. internal diameter, and a 
concentric outer tube, 44in. internal diameter. The feed 
water passes through the inner tubes .the air for combustion 
passes through the space between the shell and the outer 
tubes, and the hot gases from the boilers pass through the 
annular spaces between the inner and the outer tubes, 
parting with their heat through one tube wall to the water 
and through the other to the air. The inner tubes have 
tins welded to them by which they rest on the outer tubes 
and are connected in series by malleable iron headers. 
High rates of flow of the air and gas are obtained by the 
use of fans. The air for combustion is heated to about 
325 deg. Fah., and the water if it enters the Supermiser 
at 120 deg. Fah. is raised to about 250 dex. Fah. Accord- 
ing to the author, the CO, in the flue gases can be easily 
maintained at 12 per cent. or higher. The heat lost by 
the chimney gases at 250 deg. is then only 5-6 per cent. of 
the yross calorific value of the coal. 
plant fitted with this apparatus were mentioned in which 
a net overall efficiency of 83 per cent. was obtained. 

In the discussion which followed, Mr. Kubalek said 





Tests of a boiler 


the principle of the Supermiser was sound, but there were | 


other methods. Most economisers at the present time 
were being designed for much higher gas velocites than 
formerly. He thought there would be trouble owing to 
the deposition of moisture in the tubes. Mr. George Adam- 
son said the figures quoted in the paper for the cost of 
current to drive the fans was rather low. He also said 
that with flue gas temperatures as low as 250 deg. Fah. 
there was possibility of trouble. 

Mr. A. Graystock said that as the Supermiser employed 
both forced and induced draughts they had a system which 
could be adapted to suit any kind of fuel. He also pointed 
out that with a Supermiser there would be no need for a 
very large chimney stack. Mr. Jones asked whether if 
the feed water was delivered to the Supermiser from a feed 
heater at 212 deg. Fah., it would effect the efficiency. 
He had experienced trouble from corrosion in the case of 
a@ preheater attached to a waste heat boiler. Mr. J. L. 
Reynard asked what extra power was taken to pass the 
feed water through the tubes at a high velocity. Mr. 
G. A. J. Begg asked if the Supermiser could be applied 
to Lancashire boilers placed in positions exposed to wind 
and rain. 

Dr. Morley, in replying to the discussion, said that 
hitherto no trouble owing to the deposition of moisture 
from the flue gases had been experienced. Only three 
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air tubes had been replaced in three years owing to defec 
tive joints. As regarded the power absorbed by the fans, 
he said it was about 2 per cent. The use of preheated air 
had “come to stay ” and mechanical stokers that could 
not deal with air preheated to 400 deg. or 500 deg. Fah. 
were out of date, 








SIXTY YEARS AGO. 


ANYONE interested in the early history of the bicycle 
may be referred for some instructive information and 
illustrations to our issue of March 19th, 1869, in which 
we published the first of two articles on ‘* Velocipedes.” 
The second article appeared a fortnight later. The earliest 
velocipede of which we had any record appeared one day 
in the Luxembourg Gardens, Paris, in 1808. The name 
of the inventor and rider was unknown. All that could 
be told of his rude attempt was that he propelled himself 
at a fair pace by applying his feet to the ground, and that 
his invention met with nothing but ridicule and was soon 
forgotten. In 1830 Monsieur Dreuze, an officer in the 
French Post Office, produced a velocipede in which the 
power of the rider was communicated to the axles of the 
wheels. His invention was introduced into the postal 
services and resulted so long as the summer lasted in the 
creation of much happiness among the postmen and among 
the country people, who were charmed with the regularity 
with which their letters were delivered. Unfortunately, 
the ensuing winter was a very bitter one with heavy falls 
of snow. The machines proved futile on the slippery 
roads, and their use was permanently abandoned. Some- 
what earlier, namely, in 1818, Johnson, a coachmaker of | 
Long Acre, London, patented a velocipede of which we 
gave an illustration, and which, like the earliest French | 
example, was propelled by striking the feet against the | 
ground. In the following year Baynes, a Leeds cutler, | 
patented a velocipede which seems to have owed its system 
of propulsion to the inspiration of Brunton’s * Walking 
Horse *’ on the railways. This machine was driven by 
means of legs or crutches bearing on the ground and moved 
by the rider by means of a system of treadles and levers. 
Round about 1821 Gompertz, a Surrey man, produced a 
design in which the propulsive force was applied to a | 
pinion on the front axle by means of a lever hinged to | 
the front forks and carrying a toothed quadrant. Turning 
to our second article, we find descriptions given of recent 
forms of velocipedes. The so-called French machine, which 
was then being widely adopted and copied, consisted of a 
steel body with two hickory wheels, of which the axle 
of the front one was furnished with a pair of cranked pedals. 
A distinct curiosity was an American machine with three 
wheels which the rider could mount as a tricycle, and 
subsequently when he had acquired confidence convert 
into a bicycle. The conversion could apparently be made 
while the machine was in motion, and was produced by 
the movement of a single lever which closed up the two 
wheels on the rear axle until they touched each other. 
In only one example among the recent machines which 
we illustrated was the propulsive force applied otherwise 
than by means of cranked pedals on the front axle. The 
exception was a velocipede introduced by Gibbs, of 
London. In this case the driving mechanism consisted 
of a pair of treadles working on to cranks on the rear axle. 
A very high speed on ice was claimed to be attained by 
an American machine in which the rear wheel was replaced 
by a pair of skates, the front wheel being provided round 
its rim with spikes. 











INSTITUTION OF ELECTRICAL ENGINEERS. 





Ar the invitation of the Société Francaise des Elec 
triciens, the summer meeting of the Institution of Ele« 
trical Engineers will this year be held in France. The 
following is a brief outline of the programme, full par- | 
ticulars of which will shortly be issued in the form of a 


circular to the members : 

Tuesday, June 11th, Paris.—Leave for Paris, the party 
lunching either at the Calais or Boulogne Maritime Station 
or on the train between Calais (or Boulogne) and Paris. 

Wednesday, Thursday, Friday and Saturday, June 12th, 
13th, 14th and 15th.—-Visits to various power stations, | 
the wireless station at Sainte-Assise, the Carnot central | 
automatic telephone exchange, &c., and excursions to 
Versailles, Malmaison, Chantilly and Sevres. On the | 
evening of Wednesday, June 12th, there will be a banquet | 
at the invitation of the Société Francaise des Electriciens. 

Sunday, June 16th, The Pyrenees.—Leave Paris for 
Bordeaux, with a stop at Eguzon to inspect the dam and 
the hydro-electric station of the Paris—Orleans Railway. 
Lunch and dinner on the train. 

Monday, June lith.—Leave Bordeaux for Pau, where in | 
the evening the party will be entertained at dinner 
by the South-Western Local Centre of the Société 
Frangaise des Electriciens. 

Tuesday, June 18th.—Visits to places of interest near 
Pau, including the Houra Works and Eaux-Bonnes, the | 
party proceeding to Lourdes in the afternoon. 

Wednesday, June 19th.—Excursions from Lourdes to 
works at Soulon and Gavarnie. 

Thursday, June 20th.—The party will leave Lourdes 
for Toulouse in the afternoon. 

Friday, June 21st.—Excursion to the old city of Carcas 
sonne, returning to Toulouse in the evening. 

Saturday, June 22nd.—Leave Toulouse for 
arriving there about 10 p.m. 

The approximate cost of the Paris portion of the meeting 
will be from £12 to £19 10s. (depending on class of hotel 
and route), and that of the whole trip (Paris and the 
Pyrenees) from £21 to £28 10s., which will include all 
transport, hotels and meals (except luncheons and dinners 
in Paris, and wines). 

The very low cost of the Pyrenees trip is due to the fact 
that the Paris-Orléans and Midi Railways have very 
generously agreed to provide railway transport for the 
party free of charge. In addition, the Chemin de Fer du 
Nord will transport the party from Calais (or Boulogne) 
to Paris and vice versd at half-fare. 


} 


Paris, 


| capacity ol 4) tons per hour. 


| £38,227) ; 
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Subsidence Over Coal Mines. 


In mining coal under improved property of such 
value that no settlement can be permitted, or of less value 
where moderate but not destructive settlement is per 
missible, the method of mining the coal and supporting 
the surface is a serious problem. This problem is specially 
severe in the anthracite district of Pennsylvania, where 
the coal underlies many towns and some large cities. Tests 
indicated 2000 lb. per square inch as a safe load on coal 
pillars, the height of which does not exceed their horizontal 
dimensions. This may be raised to 3000 1b. where full 
support is provided by sand filling or careful packing of 
the mined spaces. If extensive flushing in of sand or rock 
filling permits complete removal of the coal, a settlement 
of 25 to 30 per cent. of height of the filling may be expected, 
but with a minimum of surface damage, provided that 
no solid blocks are left to check uniform settlement and 
form breaking points for the overlaying strata. The 
general practice in this mining is to use the room and pillar 
method. Gangways are 12ft. to 14ft. wide, with chambers 
20ft. to 24ft. wide at right angles to the gangways. These 
chambers or breasts are 40ft. to 70ft. between centres, 
leaving pillars 20ft. to 50ft. wide. A “* squeeze ”’ or sett 
ment may occur with too great extraction at the first 
mining, but the main subsidence results from the second 
mining, or robbing of the pillars. This second mining 
begins by driving holes about 10ft. wide through the row 
of pillars and then working back to remove the remaining 
parts of the pillars. The timbers are drawn and salvaged, 
to hasten the caving at the roof, and the roof is sometimes 
blown down for safety and to relieve the pressure on the 
surrounding pillars. 


A Continuous-Truss Bridge. 


An unusal type of steel construction has been 
adopted for a highway bridge across the Missouri River, 
the channel being crossed by a pair of continuous riveted 
steel trusses 900ft. long, forming two spans of 450}ft. 
between centres of piers. Alternative designs were made 
for two ordinary and independent truss spans for the same 
length, but the estimated cost exceeded that of the con- 
tinuous truss design by £2500 for the piers and foundations 
and £2600 for the steel works, or about 7 per cent. in all. 
The continuous trusses are 34ft. deep at the ends and 66ft. 
over the centre pier ; they are spaced 30}{t. between centres 
and have transverse floor beams between the bottom chords 
or booms at 32ft. intervals. Between these beams are 
four lines of longitudinal rolled-joists upon which are four 
transverse rolled joists 39in. apart and curved to give the 
proper crown for the roadway, which is a 6}in. concrete 
slab with a kerb 10in. high along each side. Silicon steel 
is used extensively, with a saving of about £7400 as 
compared with ordinary structural steel. The bridge is 
designed to carry three 15-ton motor trucks abreast in 
each 32ft. panel or bay. There are no pin connections, 
the trusses being entirely riveted and having large gussets 
and stays. The top booms are of inverted trough section, 
and the bottom booms partly of box and partly of inverted 
trough section. Most of the members are of H-section, 
all built up of plates and rolled angles or channels. The 
long panels are not divided, as a comparison of simple 
and subdivided panels showed an economy for the former, 
besides greater ease of erection, lower secondary stresses 
and a better appearance. 


Reheating Furnaces for Blooms. 


For reheating blooms of high-quality alloy steel 
the Timken Steel Company has installed two large speci- 
ally designed continuous furnaces of the triple-fired recu 
perative type, burning natural gas, and each having a 
Blooms are delivered at 
the charging end by a live-roll table and are pushed through 
the furnaces by motor-driven mechanism. They are first 


| warmed in a 10ft. chamber, then passed through the main 


heating chamber, and then receive their final soaking at 
2200 deg. Fah. on a brick hearth in a chamber, from which 
they pass by gravity to a conveyor table which delivers 
them to the roughing stand of the rolling mill. The quality 
of the steel necessitates great care in the heating of the 
blooms. Each furnace is 67ft. long, 33ft. wide and 27ft 
high, with 15ft. below the ground. The hearth is 63ft. by 
20ft. and 3ft. to 7ft. in height to the flat arch roof In 
the third or soaking chamber only sufficient fuel is fired 
to supply radiation losses and maintain the hearth, sides 


land roof at the constant discharge temperature, the 


purpose being to equalise the temperature throughout the 
bloom. By means of this chamber the tonnage output 
can be changed as desired by adjusting the burners m 
the main chamber, without affecting the quality of th. 
heating in the blooms discharged. The flat roof gives 
uniform flame distribution and heating throughout the 
20ft. width of the furnace. Of the three tiers of burners, 
one is in the soaking chamber, while the main chamber 
has one tier near the roof and one below the hearth. The 


| speed of the pusher ram is about 17ft. per minute. 








Accorpinc to the Board of Trade returns the value 
of the railway material exported during the month of 
January last was as follows, the figues for January, 1928, 
and January, 1927, being added in brackets:—Locomotives, 
£324,879 (£172,385, £75,298); rails, £274,099 (£364,473 
carriages, £287,611 (£628,864, £217,923); 
wagons, £346,408 (£259,715, £168,269); tires and axles, 
£57,677 (£60,783, £25,916); wheels and axles, £52,883 
(£109,867, £30,026); chairs and metal sleepers, £58,534 
(£93,080, £8589) ; miscellaneous permanent way materials, 
£114,511 (£74,608, £90,368); total permanent way, 
£569,863 (£708,982, £209,953). The weight of the rails 
shipped was 33,962 tons (43,659 tons, 1811 tons), and of 
the chairs and metal sleepers, 6685 tons (9785 tons). Of 
the locomotives sent overseas India’s share was valued 
at £149,656; South Africa, £67,839; and Australia, 
£2365. The rails shipped during January last included ; 
South Africa, £110,655 ; the Argentine, £89,709; India, 
£20,272 ; Australia, £3502 ; Portuguese East Africa, £2792. 
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Transporting and Erecting a 
105-Ton Stator. 


A DIFFICULT piece of transportation and erection work 
has recently been successfully carried out by C. A. Parsons 
and Co., Ltd., of Newcastle-upon-Tyne, partly in con- 
junction with the London and North-Eastern and Great 
Western Railways. The advance in the design of machines 
for the generation of electrical energy, and the rapid growth 
in size and weight of component parts, in a relatively short 
period, have brought up for solution problems in transport 
and handling which, ten years ago, would have been looked 
upon as never likely to arise. At that time, 60 tons would 


Fic. 1 


carrying capacity of the highest-rated trolley wagon, which 
the London and North-Eastern Railway had immediately 
available, and resort had, therefore, to be had to special 
arrangements on that account, as we shall explain later. 
Then again, the dimensions of the load were so much in 
excess of those permissible with the ordinary loading gauges 
of the lines to be traversed, that parts of the stator had 
to be allowed to project over the platforms of the wagon 
and into the 6ft. way. That meant that only Sunday 
transport was possible over the whole distance between 
the manufacturers’ works and the power station at 
Treforest, a distance of 296 miles. 

The dimensions of the stator even could not be decided 
upon until questions of transport had been gone into very 





in place, before the load could be lowered into the well 

The stator, when erected in operating order, rests on 
its bed-plate on feet bolted to its sides. These feet were 
cast separately from the body of the stator casing to reduc« 
the overall width of the load during transit, and they also 
had to be fitted in position after arrival at the power 
station. 

The vehicle employed for transport was a London ani 
North-Eastern Railway twelve-wheeled trolley wagon 
designed to carry a load of 81 tons over the well, and 70 tons 
if the load were carried centrally. In order to relieve the 
wagon of a portion of the total load, the railway company 
coupled at each end of it a two-bogie, twelve-wheeled 
flat-platform h being equipped with 


wagon, ea wagon 
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FiG. 2—LIFTING THE STATOR AT TREFOREST POWER STATION AND HAULING 


have been regarded as an exceedingly heavy weight for 
a single package to be conveyed as a self-contained load 
on one vehicle, whilst power stations having cranes of a 
similar capacity would have been regarded as being 
equipped many years in advance of requirements. 
Although the size of electric generating plants installed 
in this country is still far short of that of those in operation 
in the United States, British manufacturers are nowadays 
having to employ more ingenious and more laborious 
and costly methods of transportation, than they have, 
until recent years, had to use. 

A few weeks ago, Messrs. Parsons installed a 33,400 
kVA alternator stator in the Treforest Power Station of 
the South Wales Electrical Power Distribution Company, 
Ltd. The weight of the stator as arranged for transport 
was 105 tons, which was considerably greater than the 





closely with the railway companies’ engineers and traffic 
officials. The limits were, of course, set by the proximity 
of the load to fixed structures which would be passed en 
route. As it was, the height which could be allowed above 
the carrying girders of the wagon was so circumscribed 
that the designers of the alternator had to take advantage 
of the space between the side carrying girders of the wagon 
to increase the depth of the stator casting in order to stiffen 
it. That, in its turn, prevented them from giving the 
stator a level base, and, on that account, two castings 
had to be made to fit on the base after arrival at destination 
in order to afford a square level base for fitting over the 
ventilating duct. The length of the load was regulated 
by the length of the well of the only suitable trolley wagon, 
and, even so, provision had to be made for stripping the 
stator of various brackets, which hold the end windings 
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IT INTO POSITION 


a built-up girder fulcrumed at its centre point nearly over 
the centre-wheel of the six-wheeled bogie nearest to the 
trolley wagon, so that it might act as a cantilever. These 
girders were each some 55ft. long. Their ends remote 
from the trolley wagon were counterbalanced with a load 
of 10 tons, and their other ends projected beyond the ends 
of their respective wagons, each reaching, in fact, when 
the three vehicles were coupled together, to just short 
of the well of the trolley wagon at each end of the latter. 
The ends of the two girders were then coupled by stout 
shackles, fitted with turn-buckles, to the trolley wagon, and 
the desired proportion of the weight of the trolley vehicl 
and its load could be transferred to the girders and, through 
them, to the twenty-four wheels of the flat-platform 
wagons. A certain amount of ballast in the form of pig 
iron had to be employed on the ends of the flat wagons 
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remote from the trolley wagon, in order, to some extent, 
to equalise the loads on the axles of those wagons. As 
finally arranged, each of the six axles of the well wagon 
supported some 19-8 tons, and each of the three axles 
of the bogies of the twelve-wheeled flat wagons, which 
came beneath the fulcrums of the girders, supported 12-65 
tons, while the axles at the other ends of those wagons 
in each case supported 6-32 tons. The total moving load 
was therefore about (6 19-8) + (6 x 12-65) + (6 x 6-32) 
say, 232-6 tons. The total length of the three vehicles 
over buffers when coupled up was just short of 130ft. 

The journey from Newcastle to Treforest occupied three 
Sundays, and the maximum speed of travel did not exceed 
20 miles an hour during the whole trip. The first stage 
was begun early one Sunday morning. After two stops 
of a week each, first at Doncaster and then at Banbury 
where the wagons entered the system of the Great Western 
Railway—the load eventually arrived safely in the power 
station siding. 

As the unloading bay in the station was much too small 
to accommodate all the three wagons in line, it was neces- 
sary to disconnect the flat-topped wagons and their canti- 
lever girders before the well wagon could enter the engine- 
room. This operation could not be carried out until special 
rollers had been fitted under the centre of the well wagon 
to prevent the weight of the load from straining the frame 
of the wagon after the weight borne by the cantilevers was 
released. The rollers employed consisted of two Sin. steel 
bars capable of rotating in brass bearings fitted to brackets 
bolted to the side girders of the wagon. The distance 
between the underside of the carrying girders and the top 
of the rail was an uncertain factor, as the amount of settling 
on the journey could not be predetermined, but that matter 
was settled by making provision for steel wedges to be 
inserted between the brackets and the bearing housings. 

The foregoing and several other arrangements had to 
be made before the wagon could be got into the power- 
house, and when it was there another problem had to be 
solved. The stator had to be lifted through a height of 
22ft. from rail level to the top of the bed-plate which rests 
on a concrete block 21ft. away, in the horizontal plane, 
from the rails. It was necessary, therefore, not only to 
lift the weight through 22ft., but also to shift it horizon- 
tally 21ft. Now, the stator weighed, as has been said, 105 
tons, while the maximum capacity of the crane was 60 tons. 
Hence, it was out of the question to lift the whole weight 
atonce. It was therefore decided, after consultation with 
Mr. J. W. Beauchamp, the general manager of the South 
Wales Electric Power Distribution Company, to lift the 


stator through a small height from each side alternately, | 


the side which was not being lifted being supported. Hence, 
as the stator is approximately symmetrical, not more than 
half its weight would be lifted by the crane. 

The first thing to be done to enable this operation to be 
carried out was to fit-on the feet, of which mention was 
made above. When that was done, the stator was slung 
under the feet and lifted by the crane, first on one side 
and then on the other until it was high enough to allow a 


be bolted to the feet by means of special eye bolts extend- 
ing the dull depth of the side limbs of the wood frame 
see the two views A and B on page 324. 

The wagon itself was packed up under the frame after 
the two first lifts, and after the wood side limbs were bolted 
on, the weight of the stator was taken on pitch pine baulks, 
arranged under the stator at the wagon side. After the 
load was raised clear of the wagon, two steel box girders 
were inserted under the stator, and upon them were 
arranged channels containing small diameter steel rollers 
for shifting the load sideways—see the views C and D, 
page 324. Slings were then attached to each of four eyes 
bolted to the feet and tightened up until about 50 tons 
were taken on the crane. This weight was ascertained 
by means of a crane weighing machine, which Messrs. 
Parsons had provided for the purpose. Special bars fitted 
with eye bolts had previously been bolted transversely 
through the limbs of the wood cradle, and by means of 
purchase blocks attached to the eyes, the stator was gradu- 
ally hauled away from the wagon and taken alongside the 
end of the foundation block—-see view D. 

The task of raising the stator through the remainder 
of the height was then begun. Gradually, one side at a 
time, the load was lifted, a wood trestle being built up 
under it—-see view E, Fig. 2—until its underside was above 
the level of the bed-plate on which it was to rest. The 
girders, channels and rollers, which had been used to shift 
it from the wagon, were again inserted below it, and the 
rolling process repeated—see views F and G—until the 
stator was safely landed in its final position. Three 
thousand lineal feet of pitch pine and 4500 lineal feet of 
white wood were used in building the trestle. The roller gear, 
it may be explained, was specially designed for the purpose, 
and we are informed that it acted admirably. The whole 
operation including the taking of the load from the wagon 
and the placing of it in position occupied eleven days. 

We may add that the consulting engineers to the supply 
company are Messrs. Highfield and Roger Smith, of West- 
minster, and that their representative, Mr. F. G. Jackson, 
was present at the power station while the operations 
described in the foregoing were being carried out. 








H.M. Battleships Nelson and 
Rodney.* 


By Sir WILLIAM BERRY, K.C.B. 

THe terms of the Washington Treaty permitted this 
country to proceed at once, after its ratification, with the 
building of two capital ships, and with this exception all 
capital ship construction by the Powers signatory to the 
Treaty was suspended until 1931. It is therefore hoped 
that an account of these vessels will be of interest to this 
Institution, and will provide a fitting sequel to the papers 
read in 1919 and 1920 by former Directors of Naval Con- 
struction, viz., “‘ Ships of the British Navy on August 4th, 
1914,” by the late Sir Phillip Watts, and ‘“ Naval Con- 
struction during the War” and “‘ H.M.S. ‘ Hood,’ ”’ both 
by Sir Eustace Tennyson d’Eyncourt. 

Before proceeding with the “ Nelson "’ design, it may 
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be of interest to place on record a short summary of the 
history of capital ship design and construction for the 
British Navy between the time of building H.M.S. ‘* Hood ” 
and the laying down of H.M.SS. “ Nelson ” and “* Rodney.” 

During this period a large number of designs was pre- 
pared for the consideration of the Board of the Admiralty 
embodying the lessons of war experience, and the recom- 
mendations of the Post-War Questions Committee, as 
a result of which orders were placed by the Board in 
October, 1921, for four battle-cruisers, the shipbuilding 
firms selected being Messrs. John Brown, of Clydebank ; 
Messrs. Fairfield, of Govan; Messrs. Swan, Hunter, 
of Wallsend ; and Messrs. Beardmore, of Dalmuir. 

These ships had an armament of nine 16in. guns in three 
triple turrets and sixteen 6in. guns in eight twin turrets, 
and a speed of 32 knots, requiring a shaft horse-power of 
160,000. The legend displacement on the basis then in 
use was 48,000 tons, the corresponding standard dis- 
placement as defined by the Washington Treaty being 
47,540 tons. Their size was limited by the dimensions 
permitting passage through the Panama and Suez Canals, 
and by the docking facilities at Rosyth and Portsmouth 
Dockyards. 

In succession to these battle-cruisers there was under 
consideration a battleship design, with a displacement of 
about 500 tons greater, carrying nine I8in. guns and 
sixteen 6in. guns, with a speed of 23} knots. 

Shortly, however, after the orders for these four battle- 
cruisers had been placed, and whilst the design of the 
more powerful vessel referred to above was still under 
consideration, the negotiations which culminated in the 
signing of the Washington Treaty took place. 

The construction of the battle-cruisers was suspended 
in November, 1921, before any work had actually begun, 
and the building contracts were definitely cancelled in 
February, 1922. 

As affecting capital ships, the relevant conditions im- 
posed by the Treaty are : 

(i.) That the standard displacement of a capital ship 
shall not exceed 35,000 tons; the standard displace- 
ment for this purpose being defined as that of “ the 
ship complete, fully manned, engined, and equipped 
ready for sea, including all armament and ammunition, 
equipment, outfit, provisions and fresh water for crew, 
miscellaneous stores, and implements of every description 
that are intended to be carried in war, but without fuel 
or reserve feed water on board. 

(ii.) “ No capital ship 
a calibre in excess of 16in.”’ 
The 


reaching. 


shall carry a gun with 


influence of these conditions design was far- 
For the first time it was necessary to work to 
a fixed and absolute limit for displacement, which on 
no account might be exceeded, although it was almost 
equally important to approach this limit very closely in 
order to achieve the maximum possible results. It was 
therefore all-important to seek out and adopt every possible 
means of saving weight, and, moreover, to estimate the 


wood frame, made of solid pitch pine faced with oak, to | weight with a very high degree of care and accuracy. 


Article II. of the Treaty allowed Great Britain to pro- 
ceed at once with the construction of two new capital 
ships. The design for the vessels was prepared and the 
necessary drawings and specifications made during 1922, 
Sir Eustace d’Eyncourt being Director of Naval Con- 
struction. The principal particulars of the design as finally 
approved are as follows : 


Length between perpendiculars 66oft 
Length overall 710ft. 
Breadth, extrem« 106ft. 
Draught in standard condition a0ft. 
Displacement (standard) 35.000 tons 








Freeboard : Forward 





Amidships 25ft. Gin. 
Aft 27ft. 
Shaft horse-power 45,000 (two shafts) 


23 knots 
160 per minute 
4.000 tons 


Speed 

Revolutions 

Oil fuel capacity : 

Complement (as flagshiy .. 1400 

Armament : Nine I6in. guns in three turrets 
Twelve 6in. guns in six turrets 
Six 4-7in. anti-aircraft guns 
Night 2-pounder pompoms 
Two submerged torpedo tubes 

Main belt, 1 4in. 

Barbettes, 1 5in. 

Turrets, 16in. max. 

Deck, 6]in. 


») 


Armour : 


Orders for the ships were placed on December 11th, 
1922, with Messrs. Sir W. G. Armstrong, Whitworth and 
Co., for ** Nelson,”’ and with Messrs. Cammell Laird and Co. 
for ‘‘ Rodney,” the keel plates being laid for both ships 
on December 28th, 1922. The machinery for the former 
vessel was supplied by the Wallsend Slipway and Engi- 
nereing Company, and for the latter by the shipbuilders. 
Messrs. Armstrong, Whitworth supplied the l6in. gun 
mountings for both vessels, and the 6in. gun mountings 
for ‘“‘ Nelson.” Vickers Ltd. supplied the 6in. gun mount- 
ings for * Rodney.” 

H.M.S. “ Nelson was launched on September 3rd, 
1925, the naming ceremony being performed by Dame 
Caroline Bridgeman, G.B.E., wife of the First Lord of the 
Admiralty, and was completed on September 10th, 1927. 

The corresponding dates for H.M.S. “ Rodney” were 
December 17th, 1925, and November 10th, 1927, H.R.H 
Princess Mary, Viscountess Lascelles, performing the 
ceremony. 

The limiting gun calibre of 16in. imposed by the Treaty 
brought into the British Navy a weapon of a size not 
hitherto in use. New designs of guns and mountings 
therefore had to be prepared. The economy in weight to 
be obtained by mounting the guns in triple instead of 
twin gun turrets had been appreciated and utilised in the 
intermediate deigns previously described, and in the 
designs to which “ Nelson ”’ and “* Rodney *’ were eventu- 
ally built the triple turret was retained. Three of these 
turrets could be carried on the standard displacement, and 
the grouping of these three turrets forward—the centre 
turret being superimposed—which had been accepted 
for the abandoned battle-cruisers, was also followed in the 
“Nelson” and “ Rodney.” With this grouping of 
the main armament is associated a minimum length of 
armoured citadel, so allowing the maximum thickness of 
armour to be fitted, whilst efficient protection to the main 
magazines could also be provided. The advantages so 
gained were considered to outweigh the loss of fire directly 














astern, necessitated by the arrangement, which, in con- 
junction with the consequent displacement of the bridge 
structure to a position abaft mid-length, gives these 
vessels their very distinctive appearance. 

In order to avoid smoke interference with the controls, 
the boiler-rooms were placed abaft the engine-rooms, so 
enabling the funnel to be well abaft the bridge structure. 

The problem of weight reduction was attacked in two 
directions :—First, the general design of the ship was so 
disposed as to give the maximum effectiveness to armour 
and armament within the smallest possible compass ; 
secondly, by close attention to the details of structure, 
machinery, and fittings, to eliminate all non-essential 
parts and to use the lightest materials appropriate to the 
work. 

The co-operation of the shipbuilders, and of the firms 
supplying machinery, fittings, and materials as sub- 
contractors, was sought in this effort to save all possible 
weight. This co-operation was whole-heartedly given, 
and by careful consideration of all details—involving the 
re-design of many of the Admiralty standard pattern 
fittings—and by tightening up the supervision of manu- 
facture, a large measure of success was achieved 

One of the most fruitful sources of weight economy was 
found in the employment of “ D”’ quality steel in place 
of the “H.T.” quality formerly used by the British 
Admiralty for the principal strength members of the hulls 
of heavy warships. A description of the development 
of this steel was given in a paper entitled *‘ Steels for Ship 
building,”’ read by the writer before the Engineering 
Conference in 1928. This steel has an ultimate tensile 
strength of from 37 to 43 tons per square inch, with a 
minimum elastic limit of 17 tons per square inch ; about 
6500 tons of this steel was used in the hull structure of 
each ship, and by using it higher stresses were accepted, 
and consequent reduction of scantlings were made. 

The specified rolling limits were also amended to ensure 
that no plates or sections supplied should be above the 
weight ordered. 

Extensive use was made of aluminium and its alloys 
in the manufacture of minor fittings and of such articles 
as kit lockers, store-room cupboards, mess racks, &c. A 
number of different alloys were employed, some to pro- 
prietary formule and some of Admiralty specification, and 
experience so far has shown that in the main they have 
fulfilled their purpose. With further improvements in 
design and material, these alloys should have very many 
useful applications for fittings not exposed to the weather, 
nor subject to very rough usage. For outboard fittings, 
which are exposed to the corroding influences of sea air 
and spray, the results have so far been disappointing, 
and it is evident that further developments will be neces- 
sary before a really reliable light alloy for such work is 
obtained. 

The weather decks were sheathed with Douglas fir in 
lieu of the customary teak, the loss in wearing qualities 
and appearance being sacrificed for lightness. Plywood 
was largely used for dwarf and divisional bulkheads not 
of importance for strength purposes. 

The -heavier standard articles of furniture were re- 
designed and very considerably lightened, and here again 
plywood was extensively used. 

All wood fittings were fire-proofed by the “ Oxylene 
process. 

It will be seen from the appended drawings that the 
ships have a flush weather deck. This gives greater free 
board aft, and increases the space available for accom- 
modation as compared with the more usual arrangement 
of breaking down one deck abaft the mainmast. Rather 
more than half the length of the weather deck is swept 
by the main armament, the total arcs of training of the 
forward, middle, and after turrets being respectively 
298 deg., 330 deg., and 250 deg. Special measures have 
been taken to protect the personnel and instruments on 
the bridges and control platforms from the blast of the 
after turret, which is very severe when the guns are trained 
aft at full elevation. 

The conning tower, with a revolving armoured director 
position, is placed immediately abaft the main armament, 
and astern of this, again, rises the bridge structure. 
Fire control systems have develqped very greatly in recent 
vears, and many difficulties have had to be overcome in 
providing the director towers with adequate support 
and the maximum possible clear view for their sights and 
rangefinders. The bridge and foremast have therefore 
coalesced into a very lofty and massive structure, bearing 
little resemblance to the arrangements previously adopted. 
This structure carries the directors for the 16in., 6in., 
and anti-aircraft guns, a bridge for the admiral and staff, 
and for torpedo control, a captain’s bridge with signalling 
position and navigating platforms, and below these 
various sea cabins and offices. 

The superstructure: encircling the base of the bridge 
structure, the funnel and the main mast accommodates 
the anti-aircraft and machine guns, while the central 
space is occupied by the funnel, the boiler-room air intakes, 
and the blacksmith’s, engine smith’s, and coppersmith’s 
workshops. 

Four 36in. searchlights are carried, one on either side 
of the funnel, and two on a platform on the mainmast. 
The boats are stowed amidships, between the mainmast 
and funnels, and are handled by a derrick operated by 
electro-hydraulic variable speed gear winches. 

Placed above the weather deck, on the quarters, 
the secondary armament of twelve 6in. guns. Considera- 
tions similar to those advanced in the case of the main 
armament led to the grouping of these guns in three twin 
turrets on each side, the centre turret being raised in order 
fire over its neighbours. Eight of the twelve guns can 
thus be brought to bear right ahead and astern. The 
magazines and shell-rooms are in one block, and power- 
worked hoists supply the ammunition direct to the turrets. 
It is claimed that this arrangement has great advantages 
over systems employing either a battery, with its limita- 
tions on elevation and arcs of training, or a series of guns 
in open deck mountings with shields, though the weight 
involved is, of course, greater than with the last-named 
arrangement. 

The magazines and shell-rooms for the main armament 
are grouped together around the revolving hoists, and in 
adjacent spaces are the hydraulic pumping machinery for 
operating the gun mountings, ammunition hoists, and 
transporting gear, and also the CO, refrigerating units 
for cooling the magazines. Abaft the machinery spaces 
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are similarly grouped the 6in. magazines and shell-rooms, 
with their power-operated hoists and independent cooling 


plant. } ; 
irmour and Protection.-The citadel is protected by a 
thick armour belt, extending from the foremost 1l6in. 


turret to the after 6in. turret. Over the same area extends 
an armoured deck for protection from plunging shell 
and aircraft bombs. The design of this deck received 
special consideration in view of probable developments 
in the efficiency of attack from aircraft, and the openings 
for ventilation, &c., in this deck have been kept to the 
smallest possible size and number. A special design of 
hatch for access through the armoured deck was evolved 
to provide ready means of escape, in which the operating 
gear is below, under protection. 

Underwater protection of the most efficient type, 
developed from a long series of experiments, has been 
embodied in the hull structure. 

Hull.—Special investigations were made into the 
strength of the plating and framing of the double bottoms, 
in order to reduce the weight to a minimum. The stresses 
produced when docking received careful examination in 
view of the great concentrated weights of the main arma- 
ment and protection. 

A system of longitudinal girders, with widely spaced 
deep beams in conjunction with web frames, was adopted 
for the principal decks in order to utilise the maximum 
amount of material for longitudinal stresses, and so reduce 
the thickness of deck plating required for strength pur- 
poses. A considerable saving of weight was effected by 
this means. 

Provision has been made for docking on three rows of 
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boilers fitted with superheaters and provided with forced 
draught air supply, arranged two in each of four boiler- 
rooms, with central stokehold spaces. 
are of 5800 H.P. each and two of 5100 H.P. each. 
engine-rooms, with a longitudinal middle-line bulkhead, 
and can be similarly grouped as independent units on each 
side. Steam is generated at 250 lb. per square inch pres- 
sure, and supplied to the engines at 200 Ib. per square 
inch superheated 150 deg. Fah. 

It will be seen from the above description that the 
subdivision of the machinery compartments has been 
carried out to a degree not previously attained in our 
large warships. This close subdivision has been followed 
throughout the ship. 

Hydraulic Machinery.—Three hydraulic pumping units 
driven by compound steam engines are fitted each in a 
separate water-tight compartment under protection, for 
supplying power to the 16in. mountings. Each unit has 
an output of 150 cubic feet per minute, at a pressure of 
1250 lb. per square inch. 

Electric Generating Plant.—Six dynamos, with a total 
output of 1800-kW at 220 volts, are provided. Two are 
driven by Diesel engines, situated one each side abreast 
the boiler-rooms, and the remaining four by geared turbines 
in well-separated compartments forward of the engine- 
rooms. This arrangement ensures that the least possible 
proportion of the supply of electric power to the ring 
mains shall be put out of action by damage in any one spot. 

Refrigerating Plant.—Electrically driven refrigerating 
plant, using CO, gas as the medium, consisting of seven 
compressor units of 60,000 B.Th.U. capacity each are 
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Six of the boilers 
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boiler-rooms are arranged two abreast, similarly to the 


its motor is contained in a separate water-tight compart- 
ment, and normally two pumps are in use at one time, 
the third being held as a standby pump, which can be 
brought quickly into operation in the event of failure of 
either or both of the other two, thus ensuring continuity 
of power supply to the steering gear. In case of complete 
failure of the supply of electric power, a variable-speed 
gear pump, driven by a steam engine, is fitted in the after 
engine-room. The connecting oil pressure pipes are 
arranged for quick change-over in the event of a break. 
down of the whole of the main steering power units. With 
two of the main pumps in use, the gear is capable of moving 
the rudder from hard-over port to hard-over starboard, 
and vice versd, in thirty seconds, when the vessel is steam- 
ing at full speed ahead. This was the first steering gear 
of its kind to be designed for a British warship, and has 
proved highly satisfactory in service. 

Ventilation.—About two hundred electric fans of various 
sizes are used for the general ventilation of the ship, 
in addition to special fans with brine coolers for the 
magazine cooling plant. Very great care was exercised 
in the arrangement of the ventilation, with satisfactory 
results. 

The engine-room ventilation is dealt with by four 30in. 
exhaust and four 25in. supply fans, and involved some 
difficult problems, owing to the position of the engine- 
rooms below the bridge structure. 

Pumping and Flooding Arrangements.—These are exten- 
sive, and are designed to deal rapidly with possible 
damage, and the correction of heel and trim consequent 
thereon. For compartments other than those occupied 
by the main machinery, eleven electrically-driven centri- 
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blocks, the side docking keels extending from the forward 
end of the citadel to the after end of the forward engine- 
room. 

Launching.—The construction of the armoured deck 
required that the larger units of the engines and boilers 
should be on board before launching, and, with the 
deck armour and side armour on board, the weight to be 
carried on the groundways was considerably greater than 
had been usual for this class of ship. It was accordingly 
decided to launch the vessels on four sets of ways, instead 
of the usual two. An account of the investigation into 
loads and stresses and of the details of the launching 
arrangements was given in the paper which I read before 
this Institution in 1926.7 

Main Machinery. 
$5,000 S.H.P. consists of Brown-Curtiss turbines, driving 
two propeller shafts through single-reduction gearing. 
This machinery is arranged in four engine-rooms in pairs 
abreast, divided by a longitudinal bulkhead on the middle 
line. The forward compartment of each pair contains 
the high-pressure ahead and the low-pressure ahead and 
astern turbines and the condenser, main circulating pumps, 
starting platform and main steam-control valves, and the 
after compartment contains the reduction gear and thrust 
blocks. The complete set of machinery driving one shaft 
is thus entirely isolated from that of the other shaft. For 
use at low powers, cruising stages are fitted in the high- 
pressure turbines. Further aft in wing compartments are 
auxiliary engine-rooms, one on each side, containing the 
evaporating and distilling plant, auxiliary condenser, &c. 

Boilere.—Steam is supplied by eight small tube type 
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The main propelling machinery of | 








installed. Two units are employed for the refrigerating 
chambers for meat and food storage, and for ice-making, 
and the remainder for magazine cooling. 

Capstan Gear, &c.—The anchors carried are three 
Byers plan 175 cwt. stockless pattern, with a chain cable 
equipment of 500 fathoms. The cables are made up with 
lugless joining shackles. Two bower and one sheet cable 
holders are fitted. The former, with the middle-line 
capstan, are driven by an electro-hydraulic variable speed 
gear installation, consisting of three separate power units, 
with can be used independently or cross connected. This 
| type of gear has the advantage of eliminating the very 
| long run of steam and exhaust pipes which would have 
| been required with the usual steam gear, and so avoiding 
the consequent heating of the spaces through which these 
pipes would pass. 

A special counting mechanism for indicating the length 
of cable run out at any instant has been fitted. 

The after capstan is driven by a Hele-Shaw type electro- 
hydraulic motor. 

Ten deck winches for working paravanes, embarking 
torpedoes, ammunition, stores and general utility purposes 
are provided. Six of these have electro-hydraulic Hele- 
Shaw type motors, and four have direct electric drive. 
The boat-hoisting winches have variable-speed gear electro- 
hydraulic motors. 

Steering Gear.—A balanced rudder is fitted, operated 
by a steering gear, consisting of four hydraulic cylinders, 
with single-acting rams, arranged in opposed pairs at 
each end of the rudder crosshead. The rams are operated 
by oil under pressure supplied from three variable-speed 
gear pumps operated by electric motors. Each pump with 
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fugal pumps, each with an output of 350 tons per hour, 
are provided. The pumps are of the submersible type, and 
are self-priming. 

The main and auxiliary circulating pumps are arranged 
to be available for pumping out their respective com- 
partments and the wings in the vicinity, and, in addition, 
a high-capacity steam-driven turbo-pump is fitted in the 
after boiler-room. 

For the salt water service and for dealing with normal 
drainage and bilge water, nine 50-ton electrically driven 
pumps are fitted in those portions of the ship outside the 
machinery spaces, whilst the fire and bilge steam pumps 
carry out similar functions inside these spaces. 

Accommodation.—The accommodation for both officers 
and crew is of generous proportions. There is good head- 
room between decks, and all the living spaces have 
natural lighting and ventilation. The crew’s quarters are 
heated by means of steam heaters fitted to the ventila- 
tion system. In the officers’ quarters, electric radiators 
are provided. Reading and recreation rooms, dressing- 
rooms, washplaces, drying-rooms for wet clothing, stow- 
ages for oilskins and overcoats, &c., are provided for. 

The galleys are situated on the upper deck in the main 
superstructure. ll fire-hearths are oil-fired, and the 
bakery ovens are electrically heated. In conjunction 
with the galleys and bakery and close by are the main 
kitchen, vegetable kitchen, vegetable, potato, and other 
stores, bread-cooling room, &c. 

Steam Trials.—An exhaustive series of steam trials was 
carried out on each ship after completion. Following the 
usual basin trial of the main engines, and the preliminary 
run at sea, two complete groups of trials were carried out, 
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one with the vessel at about standard displacement, and 
the other at her deep draught. 

For each of the two groups of trials the engines were 
worked at various powers, and runs on the measured mile 
at West Cornwall, were made at of 
powers. 

During the trial at standard displacement continuous 
records were made of the oil fuel and water consumptions. 

“ Nelson's’ speed at full power at standard displace- 
ment was 23-55 knots for 46,000 S.H.P., with a fuel con- 
sumption of 0-789 lb. per 8.H.P. hour, while in the deep 
condition the speed was 23-05 knots for 45,800 S.H.P. 

“* Rodney’s *’ maximum speed under similar conditions 
was 23-8 knots. 

In addition, steering and circle trials, and stopping, 
starting, reversing and astern trials were carried out, as 
usual in Admiralty practice. The diameter of the turning 
circle at full speed was 670 yards, or rather less than three 
ship-lengths. 

My thanks are due to Mr. E. L. Attwood, O.B.E., 
Assistant Director of Naval Construction, for help rendered 
in the preparation of this paper. 


Looe, each these 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent 


General Situation. 


THERE has been some falling off in business gener- 
ally in the Midlands and Staffordshire during the past 
week, but whether or not it is due to the stiffening of iron 
and steel prices or to lessened consumptive demand is not 
evident. The market and 
conditions do not Most 
producers have good contracts on their books, 
! 


tone remaims firm, 


any 


present 
Midland 
and they 
m to be more than a passing 


occasion alarm 
do not consider the present ca 


phase 


Exchange Chairman on Trade Outlook. 


Mr. A. E. Bond, President of the Birmingham 
Exchange, holds the opinion that at the present time there 
are signs of expansion in both the iron and steel industries. 
At the meeting of the Exchange, Mr. Bond ex- 
pressed the hope that the improvement indicated would 
materialise, and ** that 1929 would wipe out some at least 
of the losses of 1928 After dealing with the depre ssion 
of the past year, he declared that most of the British steel 
plants were thoroughly up-to-date, and, under equal con 
ditions, could hold their own with any in the world, but 


annual 


their position as pig iron producers was not all that could | 


be desired The average weekly output of British blast 
furnaces is less than 1000 tons per furnace 
u 


tonnage 


There are 
furnaces in Germany and 
that day. They could build and operate 
those large plants, and he believed that, given a satis 
factory measure of safeguarding for the industry, one of 
the first results would be a movement to modernise many 
of their blast-furnace plants. Although of late 


the percentage of pig iron used in the steel furnaces had 


America capabk 
in 


a 
years 


been substantially reduced by the increased use of scrap 
steel, still the world output of pig iron continued to grow 


vear by vear. In 1913 the world output was 77,900,000 
tons, and in 1927 it was over 84,000,000 tons, and rather 
more last year. The annual British pre-war output ex- 


‘ 





ceeded 10,000,000 tons. In the year 19 it was down to 


slightly over 7,000,000 tons, and for 1928 production was | 


little more than 6,500,000 tons. 
benefit of their geographical and geological advantages 
lor cheap produc tion of pig 
economical he maintained, were and 
to get them they must have the industry safeguarded and 
thus obtain a measure of stability which 
the necessary expenditure. Referring to the coal industry, 
Mr. Bond said that the present potential coal output of 
this country was largely in excess of the existing demand, 
and to meet that position several schemes had been put 
into operation which restricted or regulated the supply 
The result had been that most collieries in the Midlands 
had worked short time, with consequent increase in the 
of production and serious financial loss. 
them held the opinion that a better method of dealing 
with the excess produc tion would be to close down tem- 
porarily or permanently as many collieries as would enable 
the remainder to work full time at a minimum cost. Large 
economies would result from regular full-time work, and 
it was on those lines that he, personally, would like to see 
the coal industry reorganised 


iron, larger and more 


furnaces essential, 


would justify 


cost Some 


Pig Iron. 
Quiet conditions rule in the pig iron market, 
transactions being few and of small dimensions. Buyers 


have apparently been upset by the recent advances in iron 
prices, and they are holding off the market in the hope of 
piercing the armour of the smelter. 
well bought, and have arranged for substantial supplies 
to come in at prices much below those now quoted. In 
cases in which users are forced to replenish their depleted 
stocks, they have to pay the full advance lately declared. 


Northamptonshire and Derbyshire prices are firm on the | 


basis of £2 19s. and £3 2s. 6d. respectively for No. 3 foundry 
grade iron. 
is decidedly slack this month, and there is no reason why 
they should cover their requirements forward. Hence 


they will probably persist in hand-to-mouth buying as 
occasion arises. Smelters intimate that this is not a 
matter of immediate concern to them. Many makers 


have sold a substantial portion of their output over the 


next month or two, and can afford to ignore the attitude | 


adopted by buyers. A matter which gives them more 
cause for concern is that relating to supplies of furnace 
coke. It has become very difficult to secure supplies of this 
fuel. Stocks have been running very low at the furnaces, 


In some cases only a few days’ supplyis now in hand, and pig 
iron makers placed in this position would, it is considered 
certain, be willing to pay a premium on the price of 14s.6d. 
It was reported on ’Change in Birmingham 


at the ovens. 


of producing | 


If they were to reap the full | 


of | 


Many consumers are | 


Foundrymen in this area report that business | 


to-day—Thursday—that some Midland smelters have had 
to draw upon Derbyshire fuel to some extent, although 
the Yorkshire brands are preferred here. 


Bar Iron. 


The Staffordshire bar mills are moderately em- 
ployed. Those turning out best quality bars are working 
regularly and find orders coming in in just sufficient volume 
to keep present plant engaged, but they do not swell order | 
| books to any extent. In the Crown bar department busi- 
| ness is slowly growing, but there is no amendment of the 
dull and unsatisfactory conditions which have ruled in 
the common bar branch for some time past. Marked bars 
remain unchanged at £12 per ton, and Crown bars vary 
from £9 5s. to £10. Nut and bolt and fencing bars are 
quoted £8 12s. 6d. to £8 17s. 6d. Business is slow. In 
competition with this nut and bolt material Belgian No 3 
bars are quoted at £7 2s. 6d. to £7 5s. delivered in the Black 
Country, and steel bars for a similar purpose can be had 
at £7 5s. The continental makers are no more eager to 
sell than they have been during the past few weeks. Prices 
of wrought iron strip have been put up 2s. 6d., making 
the minimum £10 15s. Mills have a considerable amount 
| of work in hand, and some makers are chary about entering 

into further commitments at less than £11, in view of the 
increasing of production. The improvement in 
| demand maintained. Apprehension felt lest the 
| forcing up of prices should nip a promising trade move- 
in the bud. 





| 
| 
| 








cost 
1s 18 


ment 


Steel. 


In the Midland steel market there is no indication 
of the coming of any official advance in prices of heavy 
steel, although it bound to come as the result 
of the in pig The steel mills are, 
moreover, in a strong position, apart from the joist trade, 


is almost 





rises iron and scCmis 


in which there still exists a wide disparity between home 


and foreign selling prices Birmingham merchants hold 
that, as far as this district at any rate is concerned, buving 
| of foreign material is at a very low ebb. It appears from 
| their experience that native steel works are feeling the 
| benefit of the growing preference for English steel The 


statistics of overseas trade and the production figures for 
the month of February go a long way to support this view 
In the half-products department values continue to 
| Makers of small steel bars have been asking an additional 
| 5s. over the £8 recently charged. Some mills were anxious 
| to find customers at £8 2s. 6d., while others quoted up to 
1£8 10s. Exactly where the market level stands it 
| difficult to determine, but it is more likely to be in the 
| region of £8 2s. 6d. than £8 10s 


2s Prices of billets and sheet 
bars continue to hover in the neighbourhood of £6 7s. 


rist 


18 


6d. 
A certain amount of business is being done in continental 
semis, though delivered prices are now very little less than 


| those ruling here. Midland construc tional engineers 
| report that, though inquiries are rather more numerous 
business, on the whole, is dull. Orders are scarce, and 


competition of a cut-throat nature 
| 


the galvanised sheet department, and there has been some 


Galvanised Sheets. 


Business has not unproved during the week in 
further falling away in values. Twenty-four gauge corru- 
gated sheets are reported to have been offered at as low as 
1 £13 7s. 6d half a-crown below week’ 
| on 
|figure. This price which would 
| accepted, however, most makers asking at least £13 10s. 





last 
be generally 


ton, 
not 


per or 


is a 
| The mills are not at the moment urgently in need of orders, 
| but makers are anxious to secure continuance of the present 
rate of output A renewal of buying for 
expected in the near future, and makers are not alarmed 


overseas 18 


lat the recent falling off in demand 

| 

| 

| Scrap. 

Steel scrap becomes daily scarcer and more diffi- 
leult to obtain, and Birmingham merchants are, at the 


| moment, doing business at quite remunerative rates. South 
| Wales buyers do not hesitate to purchase scrap at £3 12s. 6d. 
| delivered, and numbers of them are prepared to pay higher 


| rates Demand appears to be in excess of supply 


Trade Improvement Upheld. 


Though the 
| February proved, taken as a whole, somewhat disappoint- 
ing, the figures relating to iron and steel give ground for 
gratification. Indeed they are one of the most encouraging 
| features of the trading returns, showing, as they do, an unin- 
terrupted improvement in the balance of business. Exports 
| of iron and steel in February amounted to 380,075 tons, 
a rather larger daily average than the 421,191 tons shipped 
in January, and 20 per cent. above the tonnage dispatched 
| in the longer February of last year. This, together with 
|} a marked decline in imports, affords confirmation of the 
| stronger competitive power of British iron and steel in | 
|the home and overseas markets. Exports of pig iron, 
| Midland smelters note, were more than five times the bulk 
| of imports, a reversal of the position which caused such 
| grave misgiving a little time ago. The total quantity 
| of iron and steel imported during the month was 160,035 
| tons, compared with 286,918 tons in the corresponding 
| month of last year. For the two months the quantity 
imported was 404,302 tons, compared with 570,839 tons in 


returns of imports and exports fo1 








| the preceding vear 


Production Figures. 


Taken on the whole, the records of iron and stvel 

the of February afford Midland 

| industrialists some satisfaction. They note the tendency 
|} to put additional plant into operation, and the increase 


production for month 


| in the number of active furnaces by one shows at least 
| that the progress made in recent months is more than 
| upheld. Though the total production of pig iron in 
February—519,600 tons—was below that of the preceding 


month the daily rate of production increased from 18,190 
tons in January to 18,557 tons in February. The total 
output was, however, below that of the corresponding 
month last year by 31,200 tons. The production included 
168,200 tons of hematite, 211,200 tons of basic, 103,500 








tons of foundry, and 15,800 tons of forge pig iron. The 
output of steel ingots and castings continues to advance, 
the February figures being 782,900 tons, compared with 


| 764,600 tons in January and 764,400 tons in February, 


1928. Belief is that further progress will be made in this 
department during the current month. 


Gas for Industry. 


The information that the quantity of gas sold 


for industrial purposes in Birmingham increased from 


| 390 million cubic feet in 1911 to 2843 million cubic feet 


last year will come as something of a surprise, not only to 
Midland manufacturers but also to industrialists through 
out the country. The change from solid fuel to gas has 
occasioned the taking down of many large chimneys and 
stacks which only a few years back were emitting almost 
continuously huge volumes of smoke and helping to give 
the Black Country its industrial name. 


Unemployment. 


It is pleasant to be able to record this week a 
substantial improvement in the unemployment position 
in the Midlands. Following upon last week’s small decline 
comes one of no lessthan 22,947, bringing the total down 
to 163,605. Much satisfaction is expressed at the week's 
returns, and hopes of yet better figures in the near future 
are entertained. In the Birmingham area alone there was 
a decline of 3046. Nottingham recorded a fall of nearly 
1500, and Stoke-on-Trent one of over 1000. The totals 
of unemployed in the various towns are :—Birmingham 
area, 24,877; Bilston, 2091; Coventry, 2241; Cradley 
Heath, 3722; Derby, 4578; Dudley, 3082; Leamington 
and Warwick, 734 ; Leicester, 7078 ; Northampton, 5080 ; 
Nottingham, 8878; Oldbury, 1315; Peterborough, 844 ; 
Redditch, 1029 ; Smethwick, 2477 ; Stoke-on-Trent 
16,950; Stourbridge and Brierley Hill, 3240; Tipton, 
1748 ;: Walsall, 4530 ; Wednesbury, 2322 ; West Bromwich, 


2548 ; Wolverhampton, 6125 ; Worcester, 1495 


area, 








LANCASHIRE. 


nf 


rrespor dents 
MANCHESTER 
Boiler-making Unprofitable. 


THe depression in the boiler-making industry im 
Lancashire has been pronounced for many years, and is 
strikingly emphasised this week by a drastic scheme of 


reorganisation which the directors of Galloways, Ltd., of 
Manchester, are placing before share and debenture 
holders next Monday. The company has been making 


Lancashire, Galloway and other types of boilers for about 
ninety years. During the past twenty years or so, how- 
ever, their experience has been anything but satisfactory 
The last dividend on the ordinary shares was one of 2 per 
cent. paid in 1906. In 1925 the capital was substantially 
reduced and preference dividend arrears, to the extent 
of 874 per cent., were cancelled. It is now proposed to 
close down the Ardwick works, wholly or partially, and 
to concentrate production at the firm’s Knott Mill works 
The former works are specially adapted for the manu 
facture of the types of boilers mentioned. A trading loss 
for the past year of £9850, not allowing for depreciation or 
interest on first mortgage debenture stock, is attributed 
by the directors of the company to the depression which 
has troubled heavy engineering for several years, and to the 
fact that the volume of trade in certain branches, notably 
boilers, has much below normal and has involved 
keen competition and low prices. The works at 
Ardwick have been incurring serious losse#? for some time, 
although profits are being made at the Knott Mill works, 
which are at present well employed, and the proposed 
policy is to concentrate on the profit-earning portions of 
the business. The directors propose therefore to continue 
the manufacture of steam and gas engines, together 
with boiler fittings and renewals, at the Knott Mill works. 


been 
boiler 


Cables. 


In marked contrast is the profitable state o1 the 
cable-making industry, as disclosed in the report of British 
Insulated Cables, Ltd., of Prescot, Lancashire. The net 
profits of this concern for the past year have increased 
from £609,242 to £617,951, and a dividend of 15 per cent. 
is again being distributed to holders of the ordinary shares, 
who, in addition, are to benefit by the distribution of 
bonus shares which are to rank for dividend as from the 
beginning of the present year 


Foreign Trade in Textile Machinery. 


Due allowance being made for the fact that it 
was a shorter working month, export trade in British 
textile machinery during February maintains the pro- 


mise of a satisfactory year held out by the January figures. 
The total shipments last month amounted to 10,739 ton: 
valued at £951,141, compared with 9674 tons and £894,987 
in the corresponding period of last year. Of last month's 
total, 7916 tons and £710,837 represented spinning and 
twisting machinery and 2123 tons and £151,510 weaving 
and preparatory machinery. Declines of varying extent 
in a number of markets were offset by important increases 
in other directions. As usual, the British Indies headed 
the list of markets with takings valued at £253,435 followed 
the with 











by Russia—which is again coming to front 

£74,916; France, £63,322; Japan, £62,478; China, 
£61,267 : Germany, £59,076; the Netherlands, £53,185 ; 
South America, £46,548; the United States, £20,454 ; 


and Australia, £11,890; other European countries taking 
in the aggregate exports of textile machinery of a value of 
£193,757. 


Electric Signals Still at Fault. 


The electrical signalling system installed last 
week on the London, Midland and Scottish line at Exchange 
Station, Manchester, is not yet operating smoothly, and 
on Monday evening of the present week there was a repeti- 
tion, if anything on a bigger scale, of the disorganised 
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services at Victoria Station, Manchester, discussed in 
this column a week ago. On this occasion the official 
explanation of the trouble was that sufficient power was 
not being received from the company’s generating station 
at Bolton to enable the signals to control the points 
effectively. As before, time-tables were completely upset 
and long delays were general. The worst experience in 
this respect was probably that which befell the Liverpool— 
Leeds express, a train which, a compiler of “ records ” 
tells me, had hitherto not once in thirty-two years been 
more than fifteen minutes behind time. On this historic 
occasion, however, it left Liverpool to schedule at 5 p.m., 
arriving at Eccles, also according to schedule, at 5.40, 
and covered the remaining 5 miles to Manchester in three 
hours. 


The Liverpool-East Lancashire Road. 


As was expected, the Lancashire County Council 
has confirmed the recommendation of its Main Roads and 
Bridges Committee, and has placed the contract for the 
construction of the Liverpool—East Lancashire road with 
Sir Lindsay Parkinson and Co., Ltd., Blackpool, the 
tender of which was for £2,147,179. An outline of the 
work involved, which is estimated by the contractors to 
take about 44 vears to complete, was given in this column 
last week. 


Mid-Cheshire Electricity Supply. 


The annual report of the Mid-Cheshire Electricity 
Supply Company, Ltd., shows a net profit for the past 
year, after providing for debenture interest and deprecia- 
tion, of £9253, which, with £1608 brought forward from 
the previous year, makes £10,861 available for distribution. 
After meeting the dividends on the preference capital, 
the directors recommend a distribution of 5 per cent. on 
the ordinary shares. The directors report a large increase 
in the output of electricity, and also in the number of 
consumers. An interesting point which emerges from the 
report is that the company, under the Rating and Valuation 
Act, 1925, will have to pay an additional £1500 a vear in 
rates. 


Non-ferrous Metals. 


Although all sections of the non-ferrous metals 
market have advanced materially during the past week, 
the rise in copper and lead, and more particularly the 
former, has created something akin to consternation among 
industrial consumers of the metal in this area. So far as 
manufacturers of copper products are concerned, the 
steady advance during the past six months or so has 
involved a continuous revision of quotations for finished 
goods. The quickening of the pace which has been 
experienced since the turn of the year has accentuated 
this aspect of the situation. What the position will be 
with a rise of over £12 in the course of a week can easily 
be imagined. Buying on a rising market, we were told 
during the *‘ boom ”’ years, was a sure avenue to wealth. 
In the present instance, however, buyers are not all con- 
vinced that copper prices will continue to rise, or even that 
the present levels will be maintained. A natural result 
has been extreme caution among many of them, copper 
manufacturers reporting hand-to-mouth buying opera- 
tions to a marked degree. Notwithstanding the fact that 
the demand for tin has not expanded appreciably, 
partly because of a stronger undertone, and partly also, 
probably, in sympathy with copper, prices in this section 
of the market have increased by over £6 a ton. The 
industrial demand for lead during the past week has been 
active, and the market has been firm. In the early 
days of the present week, however, the added weight of 
speculative buying served to bring about a very steep 
increase in prices. Fluctuations in this section have been 
restricted during recent months to modest movements, 
either up or down, of 5s. a ton. On balance, values 
at the moment of writing are higher to the extent of 
over £4 a ton. Spelter also has attracted a good deal of 
attention from buyers, and likewise, although to a less 
appreciable extent, has taken part in the inflation move- 
ment, quotations being about £1 10s. per ton higher on the 
week. 


Iron and Steel. 


Foundry iron has not attracted much attention 
on this market during the week, consumers being content 
for the most part to draw upon contracts for supplies. 
The result has been that actual new business has been 
largely a matter of odd lots for early delivery. Makers 
are satisfied, however, with the rate at which delivery 
specifications from local consumers are being received. 
Values are very firm all round, Derbyshire No. 3 being 
quoted at 7ls. and Staffordshire at 73s. 6d. per ton, 
delivered to Manchester buyers, with Middlesbrough at 
80s., Scottish at 90s., and hematite at about 86s. per ton, 
all delivered in this district. Inquiry for bar iron is of 
moderate extent, with Lancashire Crown quality main- 
tained at £10 10s. per ton and seconds at £10. In the 
steel market forward buying operations have now virtually 
come to an end, and a disquieting feature at the moment 
is that specifications for delivery against contracts are not 
by any means too good. Offers of large bars are at 
£8 17s. 6d. per ton; with small re-rolled sorts at £8 5s. 
£8 7s. 6d., according to quantity; boiler plates at 
£9 12s. 6d. for basic and £9 17s. 6d. for acid; general 
plates at £8 12s. 6d.; and sections and joists at £7 17s. 6d. 
Continental semi-finished steels are slightly dearer at 
£6 per ton for billets, and £6 3s. 6d. for sheet bars, both 
delivered to Lancashire buyers’ works, but supplies of 
them are still difficult to secure. Imported finished steels 
are steady and in moderate demand. 





BARROW-IN-FURNESS, 


Hematite. 


The improved tone in the hematite pig iron 
market continues, and makers have a better outlook, 
both from a contract point of view and from the fact that 
iron is now fetching a price which allows of a small margin 
of profit. In view of the possibility of a further rise, 


buyers are not showing the hesitancy of a few weeks ago. 
The clearance of stocks will make a difference to the 
market, and is now not far from realisation. 


Rumours of 





more furnaces being put into blast are rife, but up to the 


present there has been no increase in the output. A 
new furnace has been put in at Barrow, but it has taken 
the place of one which has to be overhauled. The con- 
tinental trade continues steady, and there have been 
dispatches of iron further afield, but not in heavy tonnage. 
A part cargo for Calcutta was trans-shipped at Liverpool 
after proceeding coastwise from Barrow. Special qualities 
are in fair and steady demand. American business is 
still possible, and there may be further shipments direct 
to Philadelphia from Barrow. The iron ore trade is a little 
better, and outside producers are taking more of the 
better qualities from the district. The local demand 
remains about the same. Foreign ore is in steady demand, 
and is being imported in restricted quantities. The steel 
trade continues moderate, but the rail departments are 
still working on contracts. They are not booked very far 
ahead though, and fresh orders would be welcomed. 
The hoop mills are better circumstanced, and are well 
fixed for contracts. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Trade Outlook. 


A GRADUAL improvement in the position of the 
steel trade locally is still noticeable, but the expansion is 
not being experienced by all departments. The greatest 
activity continues to be in connection with basic steel, for 
which there is a good demand, but many ordinary lines 
of steel are far from active. Keen competition prevails 
in the heavy ~finished steel departments, especially for 
large orders, and some of the prices quoted have been 
cut to a level which makes them almost unremunerative. 
There is a fair number of inquiries from abroad, but 
the export of ordinary steel lines has declined slightly. 
Railway and wagon work is still very scarce, but there 
has been some improvement in steel for shipbuilding and 
in the demands of the coal trade. Generally speaking, 
orders are not substantial enough to provide work for 
any long period ahead, but the comparatively small orders 
are fairly frequent. One satisfactory feature of the 
local position is the steady growth of the amount of work 
brought to Sheffield by the requirements of the motor 
industry. In recent vears the increases in the demands 
of that industry have been such that many firms have 
been kept busy in the manufacture of motor supplies, and 
a great amount of business is being done at the present 
time. The price of basic steel scrap continues to harden, 
supplies still being scarce and the demand keen. 


Export Trade Position. 


Although exports of iron and steel material in 
February were 40,000 tons less than in January, the figures 
for the first two months of this year were 801,266 tons, 
as compared with 649,221 tons during the same period 
last year. The improvement was principally in ferro- 
alloys, steel bars, plates, and sheets, galvanised sheets 
and tubes, and pipes, whilst products in which Sheffield 
is chiefly concerned did not do so well. For example, 
exports of railway steel, sleepers, fish-plates, tires, axles, 
and wheels have decreased, and although the figures for 
carriages and wagons showed an increase last month, 
they were much less than for February last year. 


Foreign Competition. 


During the last two years the amount of foreign 
steel purchased in this country has decreased by con- 
siderably more than half, and a report issued by the Shef- 
field Chamber of Commerce indicates clearly what is 
happening. Drastic reductions in production costs by 
local manufacturers have put them in a better position 
to meet foreign competition, and, on the other hand, a 
number of the most important foreign competitors have 
been facing trade difficulties. Thus, with the tendency 
for the continental prices of iron and steel goods to increase, 
the position of our own manufacturers has improved, and 
there are strong grounds for the belief that the com- 
petition from the Continent will not continue in the future 
to anything approaching the same extent as in the past. 
Furthermore, our manufacturers have resisted the tempta- 
tion to descend to the low-quality levels of certain foreign 
producers, and that factor is now contributing materially 
towards a revival of trade. There are signs that important 
foreign markets, including some of our own Dominions, 
are at last profiting by their unfortunate experiences 
with cheap foreign products, and turning their attention 
once again to this country as a source of supply. 


Trade with Russia. 


Several Sheffield firms are interested in the 
British trade delegation which is shortly to go out to Russia 
for the purpose of opening up trade between Britain and 
Russia. Edgar Allen and Co., Ltd., of Sheffield, have 
decided to send a representative with the delegation. 
Before the war and for some time during the war, they 
sent thousands of tons of tool steel to Russia, but recently 
the trade has fallen to a negligible quantity. Thos. 
Firth and Sons, Ltd., were also represented at a meeting 
of the Anglo-Russian Committee in London, and are con- 
sidering whether to send a representative with the dele- 
gation. Before the war Firths had works in Riga, and did 
a considerable trade in the country with saws and other 
tools. 


Scunthorpe Area Conditions. 


The general position of the iron and steel industry 
in the Scunthorpe and Frodingham area is good, being 
reflected in the state of employment in the district. The 
Appleby and Frodingham companies have engaged addi- 
tional men during the past few weeks, and the Red- 
bourn steel works are going ahead. There is a steady 
flow of men from distressed areas who are obtaining 





employment at the Scunthorpe works. 











Gas for Industry. 


Interesting facts regarding the competition of 
gas with solid fuel for industrial purposes were provided 
at the annual meeting of the Sheftield Gas Company. 
It was stated that the demand for gas for industrial pur- 
poses had been well maintained, but that until there was 
a definite improvement in trade rapid progress could not 
be expected. More gas-fired furnaces were fixed last 
year than during the previous year, and various solid 
fuel furnaces were converted to burn gas. During the past 
year several furnaces consuming from 5000 to 6000 cubic 
feet of gas per hour were installed, while one furnace to 
consume not less than 10,000 cubic feet per hour is now 
under construction. At the Neepsend and Grimesthorpe 
works of the Sheffield Gas Company old stoking machines 
have been replaced by others of a more modern type, and 
extensive alterations have been made in the coal-handling 
machinery, with gratifying results. A contract has also 
been placed for six new purifiers to replace an equal 
number which were installed forty-five years ago, and 
which were becoming obsolete and expensive to operate 
The Board has made a special concession to users of gas 
engines, the charges ranging from 2s. 9d. per 1000 cubic 
feet down to Is., according to quantity. This price, it is 
claimed, is the lowest in the country. 


West Riding Electricity Scheme. 


Some details of the scheme of the Electricity 
Commissioners for the provision of electricity in the 
West Riding of Yorkshire have been mentioned by Sir 
John Snell, chairman. For the purpose of administration, 
the West Riding district is to be associated with the 
counties of Lincoln and Rutland, and a good deal of the 
North Riding. It includes the public electricity under 
takings of Sheffield, Leeds, Bradford, and Rotherham, 
and the big private enterprise of the Yorkshire Electric 
Power Company. The area of the scheme is about 7500 
square miles, with a population of a little under 5,000,000 
people. At the present time there are seventy-three 
authorised electrical undertakings in the district and 
seventy separate generating stations. Eighteen of those 
stations are selected in the first instance for the purpos+ 
of generating electricity in the future, but the resources 
of the district at the moment are such that, because of 
the interconnection of these stations, no marked increas 
in the generating plant will be required for some time 
bearing in mind that the Leeds Corporation is building 
a big new station at Kirkstall. 


Boothferry Bridge Tested. 


Successful tests have made of the swing 
portion of the new bridge over the river Ouse at Booth 
ferry, near Goole. The swinging span, which is on the 
Howden side of the bridge, is 223ft. long, weighs 700 tons, 
and is one of the longest swinging spans in the country 
The bridge has a total length of approximately 700ft 
From the Goole bank are three spans, each 58ft. in length. 
and then two long spans of 148ft. each. For the passage 
of river traffic there is an uninterrupted width of 125ft.. 
and the bridge has a roadway 20ft. wide, with two foot 
paths each 6ft. wide. 


been 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


THE shortage of pig iron supply continues to 
cause much anxiety, and fear is now felt that the increasing 
scarcity of coke and the consequent further stiffening 
prices of that material may delay the rekindling of certain 
blast-furnaces already decided upon. The make of Cleve 
land basic iron is inadequate for the needs of the local steel 
works, and rather considerable supplies of the Midland 
product are still being brought to this district. Merchants 
have command of more Cleveland pig iron than for some 
time, but are restrained by the conditions imposed by 
ironmasters from making large sales to North-East Coast 
consumers. They are stated to have made fair sales to 
users elsewhere. Makers have next to no iron to offer for 
delivery before towards the end of April. Whilst they 
are still reluctant to risk any check to the expansion of 
trade by increasing prices, the economic equilibrium of 
the industry is gravely disturbed by the rising cost of raw 
materials, and as buyers have already placed large forward 
contracts and are still keen to negotiate others, the iron 
masters as a measure of provection have advanced quota 
tions by Is. 6d. per ton for the second half of the year. 
Prices for early delivery are unchanged, No. | foundry 
being 69s. 6d. ; No. 3 G.M.B., 67s.; No. 4 foundry, 66s. ; 
and No. 4 forge, 65s. 6d. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade pro- 
ducers confidently look for continued upward movement. 
Not only are stocks entirely disposed of, but makers have 
sold their output well ahead, and are not pressing parcels 
on the market. On the other hand, both home and over- 


seas consumers are seeking larger supplies. Producers 
are thus in a very strong position. Few sales other than 
iron made to stipulated analysis are now made. Negotia- 


tions usually result in transactions at the equivalent of 
73s. 6d. for ordinary qualities. 


Ironmaking Materials. 


A good deal of business is reported this week m 
foreign ore. Market rates are ruled by best Rubio at 
fully 23s. c.i.f. Tees, and merchants are not keen sellers. 
Further upward movement in Durham blast-furnace coke 
quotations is causing anxiety. Local users are seeking 
to enter into forward contracts at ruling rates, but sellers 
refuse to commit themselves extensively ahead. Deliveries 
against heavy export contracts are largely responsible 
for the great scarcity of coke. Most sellers now ask 19s. 6d. 
for good medium kinds delivered at the works. 
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Manufactured Iron and Steel. 


Rather quieter conditions in the market for manu- 
factured iron and steel are causing no uneasiness. In all 
branches producers are well placed as regards orders, and 
this fact, coupled with the prospect of further substantial 
contracts in the near future, makes the position of the 
market very strong. Manufacturers of plates and sections 
are briskly employed, and report continued good inquiries. 
\ few small orders for railway material are reported, and 
heet makers are working to full capacity. Semi-finished 
steel producers are also very busy. The decision of the 
Steel Cartel to increase the sanctioned annual output by 
two million tons has caused no surprise in this area, and 
has had no apparent effect on this market. Values of all 
descriptions are firm 


The Coal Trade. 


A flourishing feature of a generally strong position 
in the Northern coal trade is the demand for coking coal. 
his is distinct from the steam coal market, as it is due 
more to a revival in trade than to severities in weather. 
Although the Baltic rather milder, ice 
troubles in greater or lesser degree will probably continue 
into May, and the pressure for steams will continue until 
then. Coking coal is selling extraordinarily well on the 
Continent and at home, indicating how work in the big 
industries is expanding. Prompt lots have been selling 
at 17s., and in one instance good class coking coal is said 
to have been done at 16s. 6d. for delivery after Easter. 
This is a good 3s. rise on prices at the end of last year. 
Nominally the quotation is now 15s. 6d. to 16s. A strong 
position for all prompt coal is maintained, and there are 
no symptoms of any weakening in the generally keen 
demand for all of fuel. Many of the producing 
mines are working heavily, but in many others there is 
a serious epidemic of illness, and the output is seriously 
curtailed. Many of the Durham owners are hard hit by 
this trouble, as otherwise they could have secured business 
at payable prices. April has rosy prospects for the best 
qualities of coal, and the general level of values is likely to 
be upheld. Consumers are sounding for May supplies 
and find prices very stiff. While the demand lasts, the 
collieries will from their present ideas. This 
vear’s home requirements are evidently destined to be on 
a much larger scale than last year’s, but the export trade 
is different, and its ultimate volume will not be known 
until ice-free foreign competition comes into unfettered 
again. With the near approach of Easter 
there is the usual pressure to get cargoes shipped before 
the holidays. Northumberland steams are fully taken 
up at from 16s. 6d. to 17s., and second qualities command 
Yd. to 16s. Higher prices are also being obtained 
for unscreened steams. Durham gas coals are well taken 
up into April, and best qualities are firm at 15s. 6d., with 
The bunker coal trade is particularly 
strong, and good qualities are saleable at about 17s. to 
17s. 6d., as against 15s. 6d. to 16s. for middle April delivery. 
Cokes, while strong tor early delivery, seem to be rather 
Gas coke is 20s. 6d. to 21s. 6d.; patent 
rven cokes, 21s. to 22s. : beehive and spec ial foundry cokes, 


8. to 28s. bc. 
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classes 


not recede 


action once 


15a. 


seconds at Il5s 


easier forward. 
‘ 
» 








SCOTLAND. 
From our own Correspondent.) 


Markets Unchanged. 


THERE has been little or no change in the position 
of the steel, iron and coal markets since last week. The 
volume of business on the whole is moderate, and prices 
as a rule are maintained on a firm level, despite a con- 
tinued searcity in forward transactions. There is a fair 
amount of optimism in the various markets and the out- 
look is apparently more promising. 


Steel. 


Steel makers report that specifications for heavy 
materials have been somewhat slower of late. They ascribe 
this, however, to weather conditions, which have delayed 
outdoor work and are confident that a change in the weather 
would prove beneficial. Meanwhile, sections are in 
better demand than plates. Small bars are busy. Sheets 
are somewhat dull, there being little sign, so far, of the 
usual spring time demand. Producers, therefore, experi- 


themselves for the 


ence some difficulty in recouping 
higher costs of raw materials. 
Tubes. 


Tube makers maintain a fair measure of activity. 
Lap-welded tubes are said to show weakness, but butt- 
welded, hot-rolled, and solid-drawn sorts are all in good 
demand. 


Iron. 


In some respects the position of the bar iron trade 
has not improved with the restart of the establishments 
closed during the recent dispute. The amount of business 
on offer is restricted, and competition is very keen. The 
re-rolling departments are busy, however, and prices are 
maintained at £8 home and £7 15s. per ton export. Busi- 
ness in pig iron is said to be a shade better. 


Exports and Imports. 


During the past week imports at Glasgow 
Harbour included 5900 tons of iron ore from overseas, 2100 
tons of steel and iron from the Continent, and 700 tons of 
pig iron from England. Shipments included 5600 tons of 
steel and iron and 510 tons of pig iron 


Coal. 


The reopening of pits closed for some time by 
agreement has not yet made an appreciable addition to 
the amount of fuel produced. Those pits are gradually 
increasing their outputs however, and with home demands 
tending to diminish, owing to the longer days and the pro- 











mise of better weather, the offerings of coal for export 
show a slight increase. Most collieries at the same time 
find ready buyers at full recent prices for any available 
fuel. It is unlikely that there will be much relief from the 
prevailing scarcity of coal until well into next month at 
the earliest. Foreign inquiries for April loading are ex- 
tremely slow, and there is little doubt that importers 
await a drop in prices. Meanwhile, collieries here are 
comparatively well booked until the middle of April, 
though some are disposed to discount current prices in 
order to attract orders for April shipment. Aggregate 
shipments amounted to 243,860 tons, against 254,079 tons 
in the preceding week, and 237,026 tons in the same week 
last year. 











WALES AND ADJOINING COUNTIES. 
(From ovr own Correspondent.) 


Coal Trade Conditions. 


THE conditions in the steam coal trade continue 
to be extremely active, and so far as the anthracite section 
is concerned, the position is very steady, with the prospect 
of improvement before very long, as shipments will shortly 
be commenced for Canada. Steam coals, however, are 
exceedingly firm, and it is exceptional to be able to secure 
supplies for loading this month. Returns of shipments 
of coal and coke from this district for the week ending 
the 17th inst. came to 604,830 tons, as against 655,645 
tons for the preceding week. This reduction may, to some 
extent, be due to the fact that all standing stocks of coal 
have been absorbed, while there has not yet been such an 
expansion in output from those collieries which have lately 
resumed operations as might have been expected, owing 
possibly to the heavy repair work that has had to be carried 
out. It is, however, interesting to note that although 
the total shipments for last week mark a fairly substantial 
reduction, the quantity is still over 50,000 tons more than 
for the corresponding period of last year. Coals are so 
fully booked up until after the holidays that the chartering 
of tonnage has been materially affected of late. Whereas 
for the week ended the 8th inst. a total of just over 400,000 
tons of tonnage was taken up for loading in this district, 
the figure for the week ended the 15th inst. was reduced 
to just over 300,000 tons, while it would not be surprising 
if the quantity reported as having been chartered for the 
current week was even less. Tonnage is on offer for 
employment, but very few exporters are in a position to get 
their cargoes together. The consequence is that many 
orders are being held over till April for execution, which 
means that, with the inquiry for fresh supplies of coal 
fairly well maintained, the conditions for April are certain 
to be good, particularly taking into account the interrup- 
tion in the production of coals as the result of the Easter 
holidays. So far as continental competition is concerned, 
it will probably be another month before shipments can 
be resumed of Polish coals from Dantzic, while in the case 
of Rotterdam it is reported that the conditions at the port 
are normal, but it may be a fortnight before the Rhine is 
clear of ice and the transport of coals can be carried on 
freely. 


Coal Trade Losses Reduced. 


The report of the joint accountants of the South 
Wales Coal Board for the three months November, 
December and January last shows that although the 
industry was not worked at a profit, the loss was reduced 
from £755,153 for the quarter ending October last to 
£222,148, which on an output of about 94 million tons, was 
equal to 5-54d., compared with a loss of Is. 6- 25d. per ton 
for the three months ended October last on an output of 
9,931,971 tons. 


Coal-trimming Arrangements. 


For some time past there has been considerable 
agitation for a reorganisation of the control and working 
of the trimming of coal at South Wales ports, in order to 
secure the maximum of efficiency and the best dispatch 
for steamers, and it is understood that before very long 
a recommendation to this effect will be put before the 
Trimming Board. The South Wales Coal Shipment 
Advisory Committee has had a special committee examin- 
ing the whole question, and it is reported that this body 
has prepared a comprehensive report embracing a number 
of recommendations which, if adopted, are calculated to 
have the desired effect. This Committee's recommenda- 
tions are understood to embrace such matters as the proper 
control of the men and the work ; the appointment of 
supervisors to ensure proper supervision ; the employment 
of leading trimmers to work on board vessels, and to be 
responsible for efficient board work ; co-operation between 
the officials of the trimming board and the dock company’s 
supervisors ; effective co-operation between the repre- 
sentatives of the colliery owners and coal exporters; and 
the question of minimising the breakage of coal in process of 
loading. 


Price of Steel Bars. 


Consequent upon the scarcity and higher price 
of scrap iron and the advance in coal prices, it is announced 
that the price of South Wales steel bars has been put up, 
the new minimum now being £6 6s. 3d. per ton delivered, 
as against £6 2s. 6d. The expectation is that following 
the action of the steel bar makers, minimum prices of tin- 
plates will be advanced. 


Shipping Developments. 


Cardiff as a liner port of call is progressing. Early 
this month the Canadian Pacific Line decided to inaugurate 
a service between Cardiff and Canada, and the ss. “‘ Mont- 
rose’ will embark passengers for Canada on April 6th 
and again on May 4th. This move has apparently stimu- 
lated the Cunard Line to action, as this company has now 
announced that the ss. “‘ Alaunia ”’ will call at Cardiff for 
the embarkation of emigrants for Montreal and Quebec. 
The question whether the calling will be regular depends 
upon the support forthcoming. Another development 
of interest to shipowners is the action of Palmer’s (Swan- 








sea) Dry Dock Company, Ltd., in installing at its dry 
dock an oil pipe bunker line which will enable vessels while 
undergoing repairs to take in at the same time a supply 
of fuel or Diesel oil. This development will prove a great 
advantage to shipowners from the point of view of the 
saving both of time and expense. 


Easter Holidays. 


In the coalfield two days’ holidays will be 
observed at Easter. Work will be continued as usual on 
Good Friday, but the day men will be off duty on Easter 
Monday and the following day, April Ist and 2nd, and 
the night men will resume work on the Tuesday evening 
No definite arrangements have been come to so far as work 
at the docks is concerned, but, of course, there will be no 
work on Good Friday or Easter Monday, though it is 
expected that coal loading will be resumed on the Tuesday 


Current Business. 


The tone of the steam coal market is fully main 
tained, if, indeed, it is not stronger. The amount of free coal 
available for disposal during the next fortnight or a month is 
negligible. In some cases salesmen have been able prac 
tically to name their own price, and it is reported that 
up to 22s. has been paid for best large coals and up to 
15s. 6d. for superior smalls. As a real working basis these 
figures are rather above the market level, which is more 
about 21s. for best large and 15s. for best small coals. Col- 
lieries in most cases have no coal to spare in any material 
quantity until the second half of April and in exceptional 
cases until May. The loading position continues to be 
satisfactory. At the end of last week there were eighteen 
idle tipping appliances at the various docks, and an equal 
number of steamers waiting to get a berth. On Monday, 
as the result of arrivals, there were twenty-seven vessels 
waiting a loading turn and eight tipping appliances were 
idle. The inquiry for coals continues fairly good. Patent 
fuel, however, is rather quiet. The Algerian State Rail- 
ways are in the market for about 30,000 tons of fuel for 
delivery over a period of six months, though it is not un- 
likely that the competition of French and other producers 
will prove too severe for the business to come to this dis 
trict. Pitwood rules about 27s. 6d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Cuaries N. Pickwortu, Wh. Sch., who for forty years had 
been editor of the Mechanical World and associated publications 
has now retired from that position, and intends to continuc 
his consulting practice, his address being 17, Griffiths Drive. 
Southport. 


Tue Picoeorr Evecrricat Company, Ltd., asks us to announce 
that it has moved its offices and stores from 24, New Bridge- 
street, London, E.C. 4, to Salisbury-square House (Dorset-street 
entrance), Fleet-street, London, E.C. 4, to which it is requested 
that all communications should in future be addressed. 


Preumatic CONVEYANCE AND Extraction, Ltd., the head 
quarters of which were till recently at Marsden Works, Moor 
street, Wilmslow-road, Manchester, asks us to announce that 
it has now removed it to Broadway Buildings, Broadway, West 
minster, London, 8.W. 1. Telephone : Victoria 6845 ; telegrams : 
* Pneuconex Sowest,’’ London. 











LAUNC AND TRIAL TRIPS. 


Sypuav, oil tanker motorship ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Sydhav Shipping 
Company, of Oslo ; dimensions, 465ft. by 61ft. by 32ft. 3in. ; to 
carry 11,000 tons petroleum in bulk. Engines, Wallsend-Sulzer 
enclosed type six-cylinder single-screw reversible single-acting 
two-stroke cycle oil engine ; constructed by Wallsend Slipway 
and Engineering Company, Ltd. ; trial trip, recently. 


THEOFANO, cargo steamer ; built by Wm. Gray and Co., Ltd., 
to the order of Messrs. M. and J. Livanos, of Chios ; dimensions, 
405ft. by 54ft. 24in. by 27ft. 6jin. ; to carry cargo. Engines, 
triple-expansion, 26in., 43in. 7lin. by 48in. stroke, pressure 180 1b 
per square inch ; constructed by the builders ; trial trip, March 
6th. 


Dxarrya, twin-screw tug ; built by Ferguson Brothers (Port 
Glasgow, Ltd.), to the order of the State of Baroda. Engines. 
triple-expansion ; launch, March 8th. 


RoKAN, motor ship ; built by the De Maas Shipbuilding Com 
pany, to the order of the Royal Packet Company, of Amsterdam ; 
dimensions, 165ft. by 28ft. 8in. by 10ft. Engine, Sulzer 250 H.P 
motor ; launch, March 9th. 


Gavanpoc, Canadian Lake steamship ; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of Paterson Steam- 
ships, Ltd., Fort William, Ontario, Canada ; dimensions, 263ft. 
by 43ft. 4in. by 20ft.; 2600 tons. Engines, triple-expan 
sion, pressure 180]b. per square inch ; constructed by the 
builders ; launch, March 11th. 

BEEMORE AND CKEMORE, two single-screw tug boats ; built 
by Cammell Laird and Co., Ltd., to the order of Furness, Withy 
and Co., Ltd., for service on the river Mersey ; dimensions, 100ft 
by 24ft. 6in. by 12ft. Gin. Engines, triple-expansion ; launch, 
March 12th. 

Eceroe, oil tanker motorship ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Skjelbreds Rederi, 
A/S Kristiansand, Norway; dimensions, 465ft. by 6ift. by 
32ft. 3in. ; to carry 11,000 tons oil in bulk. Engine, a six. 
cylinder single-screw reversible single-acting two-stroke cycle 
oil engine ; constructed by the Wallsend Slipway and Engineering 
Company ; launch, March 12th 








INSTITUTION OF CHEMICAL ENGINEERS.—The seventh Annual 
Dinner of the Institution of Chemical Engineers was held at 
Grosvenor House, Park-lane, on Wednesday evening, March 
20th. Nearly two hundred members and guests, including 
many ladies, sat down, under the chairmanship of Sir Alexander 
Gibb, G.B.E., the President of the Institution, who as a matter 
of fact completed his term of office the same evening. The 
dinner was excellent ; so were the speeches, and so was the 
musical entertainment which had been provided. In these days 
of community singing it appeared to be quite in order that all 
present should find beside their plates leaflets with the words 
of the songs and choruses which were to be sung, printed on 
them. It was a happy idea, and it was taken full advantage of, 
all joining heartily in the singing. As was fitting, having regard 
to the nationality of the Chairman, there was a distinctly Scots 
note in the songs; and “Auld Lang Syne '’—rendered in 
accordance with detailed directions from the Chair—was a 
great success! It was a delightful evening in every way. 




































THE. ENGINEER 





Marou 22, 1929 














Current Prices for Metals and Fuels. 


TRON ORE. 


N.W. Coast— 
(1) Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native , 
Foreign (c.i.f.) 


PIG IRON. 


Home. 


2) Scortanp— 
Hematite . ¢ = 
No. 1 Foundry ea 
No. 3 Foundry 3 
N.E. Coast— 
Hematite Mixed Nos. 3 
No. 1 1 ie eae 3 


Cleveland— 
No. 1, 
Silicious Iron .. 
No. 3 G.M.B. .. 
No. 4 Foundry 
No, 4 Forge 
Mottled 
White 


Ww Ot Ww Ow te 


MIDLaANDs— 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 3 


(3) Northampton— 
Foundry No. 3 
Forge 


(1) Derbyshire— 
No. 3 Foundry , 3 
Forge os : : 3 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lancs. and Cum— 
(4 
Hematite Mixed Nos. 
\4 


MANUFACTURED IRON. 


Home. 
PE s. d. 


L 
ScoTLanD— 
Crown Bars 
Best 


N.E. Coast— 
Iron Rivets 
Common Bars 
Best Bars 
Double Best Bars 
Treble Best Bars 


— 
o 
a — 


oagn 


- 
_ 


Lancs.— 
Crown Bars > 
Second Quality Bars 
Hoops 


coco 


S. Yorxs,— 
Crown Bars 
Best Bars 
Hoops 


MIDLANDs— 
Crown Bars ; i 
Marked Bars (Staffs.) .. 1 
Nut and Bolt Bars 
Gas Tube Strip .. .. 10 


(—) 


STEEL. (d) 


(6) Home. (7) Export. 
£s. d. £ s. d, 
(5) Scortanp— 

Boiler Plates .. 1010 O 10 10 O 
Ship Plates, jin.andup 8 7 6.. .. 712 6 
Sections .. .. . Son as - ae 72 6 
Steel Sheets, fin. .. oe I ee”. wa 812 6 
Sheets (Gal. Cor.24B.G.) 13 10 0 ..13 12 6to 13 15 0 


(1) Delivered. 


“sc © 


c 


ee 
oo 


(2) Net Makers’ Works. 


18/6 to 19/- 


21/- 


21/- 


18/- to 21/- 


23/- 


Export. 


£ sd 


6. 313 6 


www ww ww 


6(a) .. = 
0 (b) 
0 (c) 


eoocso 


6to1l0 0O 
Ose as 
6to 817 6 


«as 


0 





Metallic Chromium Ks 
Ferro Manganese (per ton) .. 


Silicon, 45 p.c. to 50 p.c. 


” 


» 7T5p.c. 
Vanadium 
Molybdenum + 
Titanium (carbon free) 
Nickel (per ton) 

Ferro-Cobalt .. 





(6) Home Prices—aAll delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
(d) Rebate 12/6 joists and 10/— al! other materials if home consumers confine purchases solely to British products. 


(¢) Delivered Birmingham. 





. £13 15 


0 for home 
£13 10 0 for export 
. £12 0 0 scale 5/- per 
unit 
. £19 0 Oscale 6/— per 
unit 


(3) f.0.t, Makers’ Works, approximate. 


STEEL (continued). 


2/7 per Ib. 


13/9 per lb. 
3/8 per Ib. 
1/— per lb. 
£170 to £175 
9/6 per lb. 











‘ Home. Export 
N.E. Coast— £sd. £ 8. ad. £ a. d, 
Ship Plates 8 7 6 - 
Angles .. 717 6 
Boiler Plates 12 15 0 
Joists 717 6 
Heavy Rails 810 0 
Fish-plates 12 0 0 - 
Channels 0 56 O £9 to £9 5 
Hard Billets 715 0 
Soft Billets 615 0 
N.W. Coast— 
Barrow— 
Heavy Rails B: @. © ov. -os 
Light Rails 8 5 Oto 810 0 
Billets 615 Oto 910 0 - 
MANCHESTER— 
Bars (Round) ; 817 6. ‘ 
» (Small Round) 8 5 Oto 8 7 6 — 
Hoops (Baling) 10 0 0 915 0 
o (Soft Steel) me OO 815 0 
Plates - x 812 6to 817 6 - 
9 (Lanes. Boiler) 912 6to 917 6 
SuHEerrreLp— 
Siemens Acid Billets 815 0 tod 0 0 
Hard Basic 815 0.. . 
Intermediate Basic 7 & Otc 715 O 
Soft Basic r Oe Sa. Ss 
Mieewe jn Css 9 5 Oto 910 0 
Soft Wire Rods. 712 6 
MrpLanps— 
Small Rolled Bars 8 0 Oto 8 5 0 
Billets and Sheet Bars . 6 5 Oto 610 06 
Sheets (20 W.G.) 11 10 Otol2 O 0 
Galv. Sheets, f.o.b. L’pool 13 7 6to13 10 0 
Angles 717 6 
Joists 717 6 
Tees . . 817 6 
Bridge and Tank Plates 812 6 
Boiler Plates .. 915 0 
NON-FERROUS METALS. 
SwansEa— 
Tin-plates, I.C., 20 by 14 18/— tv 18/3 
Block Tin (cash) 224 17 6 
» (three months) 226 10 O 
Copper (cash). . 9 0 0 
9 (three months). . 9% 7 6 
Spanish Lead (cash) 27 0 0 
o » (three months) 27 15 0 
Spelter (cash). . 2717 6 
” (three months). 28 0 @ 
MANCHESTER— 
Copper, Best Selected Ingots 101 10 0 
os Electrolytic , lot 0 0 
°° Strong Sheets .. 128 0 0 
- Tubes (Basis Price), Ib 0 1 4) 
Brass Tubes (Basis Price), lb. 0 1 2}] 
» Condenser, lb. 0 1 4} 
Lead, English 2915 Oo 
» Foreign 28 5 0 
Spelter 28 15 0 
Aluminium (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 1/11 per lb. 
Ferro Tungsten 1/9 per lb. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £23 17 6 7/6 
eo on 6 p.c. to 8 p.c. . £22 to £23 7/- 
8 p.c. to 10 p.c. . £22 0 0 6/- 
Specially refined .. : 
Max. 2 p.c. carbon . £388 0 0 12/- 
» 1 p.c. carbon . £40 0 0 15/- 
2 » 0-70 p.c.carbon.. £45 0 0 17/- 
carbon free .. 1/— per Ib. 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 


FUELS. 


SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE— Export, 
(f.0.b. Glasgow )}—Steam 17/- 
” o Ell 19/- 
° Splint 19/-to 19/6 
| - . Trebles 17/6 
Doubles 16/6 
” Singles 14/6 
AyrsHIRE— 
(f.0.b. Ports}—Steam 17/6 
°° ee Jewel ‘ 18/6 
20 Trebles .. 17/6 
FIresHIRE— 
f.o.b. Methil or Burnt- 
island—Steam 17/- to 18/- 
Screened Navigation 19/6 
Trebles 17/6 to 18/- 
Doubles .. 16/6 to 17/- 
Singles 14/6 
LorHi1ans— 
(f.0.b. Leith}—Best Steam 16/6 to 17/- 
| Secondary Steam .. 16/- to 16/6 
Trebles 17/6 
| Doubles 16/6 
Singles 14/6 
ENGLAND 
| (8) N.W. Coast— 
| Steams 23/- 
Household 39/6 to 52/- 
Coke... 23/6 to 24/- 
| NORTHUMBERLAN: 
Best Steams 16/6 to 17/- 
Second Steams 15/6 to 16,- 
Steam Smalls 10/6 to 11/- 
Unscreened 14/- to 14/6 
| Household 21/- to 27/- 
| Durnam— 
Best Gas 15/6 
Second 15/- 
Household 21/- to 27/- 
Foundry Coke . 22/6 to 25/- 
SarrrigLp— Inland. 
Best Hand-picked Branch 27/- to 28/6 
Derbyshire Best Bright House 23/6 to 25 
Best House Coal 21/-— to 22/- 
Screened House Coal 18/- to 19/- 
9° » Nuts 17/- to 19;- 
Yorkshire Hards 15/6 to 16/6 
Derbyshire Hards . 15/6 to 16/6 
Rough Slacks 8/6to 9/6 
Nutty Slacks .. 6/-to 7/- 
Smalls 3/6to 4/- 
Blast-furnace Coke (Inland) 14/6 at ovens 
Furnace and Foundry Coke (Export), f.o.b. 21/- tu 22,6 
CarRpirr— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 21/3 to 21/6 
Second Smokeless Large 21/- to 21/3 
Best Dry Large 20/6 to 21/ 
Ordinary Dry Large 20/- to 20/6 
Best Black Vein Large 20/6 to 20/9 
Western Valley Large .. 20/3 to 20/6 
Best Eastern Valley Large 19/6 to 20/- 
Ordinary Eastern Valley Large 19/- to 19/6 
Best Steam Smalls 14/9 to 15,3 
Ordinary Smalls 13/— to 14/6 
Washed Nuts ee 20/— to 25/- 
No. 3 Rhondda Large 21/- to 22/- 
ws os Smalls 15/— to 16/-— 
No. 2 * Large . 18/6 to 19/- 
- Through 17/— to 18/- 
oe o Smalls . 13/6 to 14/- 
Foundry Coke (export). 27/-— to 37/- 
Furnace Coke (export) 19/— to 21/- 


Patent Fuel 
Pitwood (ex ship) .. 
SwaNnsEa— 
Anthracito Coals : 
Best Big Vein Larg 
Seconds a 
Red Vein. . oe 
Machine-made Cobbles 
Nuts. . 
Beans 
ilies we. 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls .... 
Cargo Through 


20/6 to 21/6 
27/3 to 27/9 


33/- to 35/- 
25/- to 29/- 
24/- to 27/- 
40/- to 43/6 
40/- to 44/- 
23/6 to 25/6 
16/6 to 17/6 
9/6 to 10/- 
11/- to 11/6 


18/- to 19/- 
17/= to 18/- 
11/- to 13/- 
15)9 to 16,9 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, 
(a) Delivered Glasgow. 


(6) Delivered Sheffield. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Rail and Steel Unions. 

great was the divergence of views between 
continental and British rail makers over the conditions 
under which the present international agreement could be 
maintained, that the prospect of the Rail Union being 
renewed appeared at one time somewhat remote. The 
main point in dispute was the British claim to consider 
her Dominions, the Colonies and mandated territories 
as British markets, and therefore excluded from the con- 
ditions governing foreign trade. Such recognition would 
have relieved British makers from the considerable penal- 
in which they are involved for exceeding their 
participation. Continental rail makers took a united stand 
against that claim, and despite all efforts to come to an 
understanding, no progress had been made on the eve of 
the meeting which was held in Brussels last week to arrange 
for a renewal of the union. The discussion was long and 
arduous, and as no publicity was given to the proceedings, 
it is not yet known under what conditions a compromise 
was arrived at, but it is clear that both British and con- 
tinental firms made concessions which rendered it possible 
to renew the Rail Union for another six years. At the 
same time, the penalties for exceeding the allotted share 
of the foreign trade have been increased, and will amount 
eventually to £1 per ton. Trouble also exists in the Steel 
Cartel, and at the quarterly meeting in Brussels it was 
found desirable to postpone all consideration of questions 
affecting its renewal in October next ; but something was 


ws 


ties 





done to remove present causes of friction by increasing | 


the annual production by 2,000,000 tons, that step being 
justified by the fact that nearly all the members of the 
Union exceeded their quotas, while French steel makers 
have to provide for a much greater home consumption. 
Some satisfaction is thus given to Germany, which will 
be able to produce more for export, but the claim of that 
country to a larger quota was rejected. No decision was 
come to as to the reduction of penalties already incurred 
for over production. 


Steel Tubes. 


The export trade in steel tubes of France, Belgium 
and the Saar is controlled by a comptoir, or central selling 
agency, which represents twenty tube mills, fourteen of 
which are in France. The operations of that body are 
quite satisfactory, and the tube makers did very well during 
the period preceding the monetary stabilisation ; but the 
future now appears so uncertam, In view of the increasing 
fiscal and other charges, that the competition of British 
tube mills for foreign trade must be taken into account. 
Negotiations are therefore now proceeding for the inclusion 
of British tube makers in the comptoir, and if carried to a 
successful they are expected to give increased 
stability to the situation of the tube industry 


issue, 


The Nice-Coni Railway. 


An account of the geological difficulties met with | 


in the construction of the railway through the Alps between 
Nice and Coni in Italy was recently given to the 


Académie des Sciences, by Monsieur Séjourné. Con- 


crete, he said, was employed to a very considerable extent, 


because “‘ there are no more masons.”’ The line, it was 
explained, traverses the upper cretaceous and triassic 
strata with occasional jurassic and permian, and, as was 
often the case, the broken cretaceous deposits were on 
thin clay so that when the strata were inclined towards 
the valleys they had a tendency to move forward on being 
cut through. The greatest trouble was experienced with 
sulphate of lime in the form of gypsum and anhydrite 


Steel Coaches. 


The task of introducing improvements in railway 
material devolves upon the Office Central d'Etudes des 
Chemins de Fer, which under Government control, 
and carries out investigations behalf all the 
railway companies. When, result serious 
of life caused by the telescoping of in 
collision, the Government required the companies to 
experiment with all-metal coaches, the Office National 
prepared a first lot of plans to be submitted to the 
companies, leaving them free to adopt any type of 


Is 
of 
of 


coaches 


on 
as the 


loss 


vehicle fulfilling the required conditions that suited them | 


best. 
shocks, and the frames had to be designed and constructed 
to give a large margin of safety for travelling at high 
speeds. The State Line began the reform by replacing 
wood bodywork with riveted steel sheet, with little change 
of design. The Compagnie du Nord built coaches with 
thicker gauge welded steel sheet, the design introducing 
reinforcements which gave to them a considerable resist- 
ance, but the cost of construction is too high to allow of 
the method being adopted for other than the rapide trains. 
The companies are now all testing metal coaches of their 
own designs, but there is still a great deal of indecision 
as to what type will give the best results, and it is probable 
that much will yet have to be done before any definite settle- 
ment can be arrived at. The problem lies not only in 
finding the most suitable method of coach construction 
but also in the frame, and since firms like the Aciéries de 
Feignies succeeded in casting frames in one piece, that 
system has met with increasing favour. Other things to 
be considered are the deadening of vibrations and the 
insulation of the metallic body against cold and heat. In 
connection with railway coaches an extraordinary incident 
occurred on a local train recently, when the passengers 
in one of the vehicles saw it open longitudinally. They, 
however, reached the next station in safety. 


Rail and Air Transport. 


The International Chamber of Commerce has 
issued a statement recommending that the railway com- 
panies in different countries should endeavour to carry 
out experimental arrangements for working in conjunction 
with air services, and that the experience thus acquired 
should be embodied »ventually in an international organi- 
sation. For that purpose it recommends the International 
Railway Union to collaborate with the International Air 
Traffic Association. 


The coaches had to offer the greatest resistance to | 


| 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an iMustrated the Speci fication 
without drawings, 


abridgment not is 


iw 


Patent Office 
Wc, 


Copies of Specifications may be obtained at the 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


285,920. February 24th, 1928.—DovusLe-rressvre Borers, 


F. Krépelin, 35, Aacheuerstrasse, Duren, Germany. 


According to this invention a smoke tube boiler is provided | 


with additional steam generating elements in the form of U- 
shaped tubes which are subdivided by longitudinal partitions 
into water and steam chambers and are inserted into the smoke 


tubes in such a manner to touch the walls of the smoke 


ais 


N° 285,920 























tubes on the water sides of the longitudinal partitions so that 
the flow of gases through the smoke tubes will be more intense 
on the steam sides of the longitudinal partitions than on the 
water sides thereof. The inner tubes, a section through one 
of which is given at A, are used for the generation of steam at a 
higher pressure than that in the drum of the boiler.—January 


17th, 1929 
304,546. January 24th, 1929.—Surernrater Tuses, The 
Talbot-Stead Tube Company, Ltd., and W. J. Talbot 
Birchills, Walsall. 
This superheater tube is made by first forming the eup- 


N° 304 546 











The closing piece B is then welded in place 


shaped forging A. 
Finally the tubes 


and bored to receive the superheater tubes. 
themselves are welded in place, as shown at C, 


1929. 
ELECTRICAL APPLIANCES. 
305,508. August 30th, 1927.—PropvucTION oF Hicu-Fre- | 


QUENCY CuRRENTS, Philip Ray Coursey, of Stamford House, 
Marchmont-road, Richmond, Surrey, and the Dubilier 
Condenser Company (1925), Ltd., 
road, North Acton, London, W, 
The three-electrode oscillator valve, appropriate to the power 





N° 305,503 
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output required, is shown at A. The high voltage direct-current 


supply to the anode circuit of the valve is made from any con- 
venient source through the connections B and C, and through 








< 


C 








January 24th, | 


of Ducon Works, Victoria- | 


the radio frequency choke coil D. The anode and grid electrodes 
of this valve are connected respectively to the coils E and F at 

ints, the position of the tapping points on the coils preferably 
being made adjustable to enable the most efficient operating 
positions to be determined. The anode connection G is made 
through the blocking condenser H, which enables the high-fre 
quency impulses to pass through from the anode to the coil while 
stopping the flow of direct-current from B, The high-frequency 
currents are established in the circuit K, L, comprising the con- 
denser K and utilisation coil L, which, for example, may be the 
coil of a high-frequency electric furnace. The high-frequency 
potential difference between the terminals of the condenser K 
provides a coupling means between the coils E and F in addition 
to the magnetic coupling between them. Since one terminal 
of the conductor C is connected to the filaments of the valve A 
it can be connected to earth, as at M, so that the coil L 
also has one terminal earthed and the possibility of the produc. 
tion of a static charge on the coil is avoided.—January 30th, 


1929. 


305,696. November 9th, 1927.--E.ectri PROTECTIVI 
Sysrems, A. Reyrolle and Co., Ltd., of Hebburn-on-Tyne, 

| Durham, and Bruce Hamer of * Waverley 
Tynemouth, Northumberland. 

This invention relates to electric protective systems, par 
ticularly to those which employ pilot circuits for the protection 
of feeders or other conductors carrying alternating-currents. 
A difficulty which arises in practice is that in most cases if a break 
| occurs in the pilot cireuit unaccompanied by a fault or short 

circuit between the pilot cores, there is no indication that the 
system is out of operation and that its protective function has 
| ceased. The object of this invention to obviate this 
| disadvantage. The system —— two pilot wires A B con 
| nected at each end by the secondary winding C of a transformer 
and provided with alternating-current protective relays D, The 
pilot wire A is connected to the alternating-current relay D at 
each end through a condenser E, and similar condensers F are 
interposed between the ends of the pilot wire B and the trans 
former secondaries C Across the ends of the pilot wires before 
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they join the condensers are connected direct-current relays G 
of high impedance, each in series with a battery H. The batteries 
at the two ends are reversed in polarity, which has the effect 
of connecting the two batteries in series. The armature K of 
each direct-current relay controls a gap L in a circuit containing 
the battery and an alarm or indicator M. Normally there is a 
direct-current circulai.ng through a closed circuit formed by the 
two pilot wires, the direct-current relays and the batteries. This 
circulating direct-current has no effect on the alternating -current 
protective relays D, as they are separated from the closed circuit 
by the condensers E F. Nor, owing to the high impedance of 
the direct-current relays G, has the alternating-current any 
effect on those instruments. A break in either of the pilot wires 
A or B will, however, cause both direct-current relays to drop 
their armatures and operate their alarms. Although the primary 
function of the direct-current relays is to operate the alarms 
they may also be arranged to trip the main circuit-breakers in 
the event of one of the pilot wires breaking.—-February 11th, 
1929. 


FURNACES. 


305,388. March 2nd, 1928.—INpDUCTION FURNACE, 
Friedrich Russ, 97, Hansaring, Kéln, Germany 

This invention relates to furnaces of the type employing a melt 

ing channel opening at different heights into the melting 

chamber and forming a secondary, the primary coil being dis 

placed relatively to this secondary channel to produce circula 

| tion of the charge by electro-magnetic repulsion. The hearth 
i 
| 
| 


Emil 


chamber A has on one side, and advantageously at the lower 
part, an addition B. In this the melting channel C is arranged so 
that it surrounds the upper half of the primary winding D with 
its iron core EF liké a rising incline and opens into the melting 


N° 305,388 





‘ 
\ 


‘\ 


SON 














chamber A with its two ends at different heights. The whole 
run of this melting channel is arranged above the centre of the 
primary winding D. Consequently the repulsion of the primary 
coil acts in the whole channel from its lower inlet opening to its 
upper outlet opening as an upwardly driving force. The thermo 
dynamic action acts in the same sense over the whole channel 
and the movement is also assisted hydro-dynamically, since the 
hydrostatic pressure at the lower channel opening is greater than 
that at the upper. The whole of the influences causing circulation 
thus act in the same direction over the whole run of the channel, 
so that even with heavy metals a vigorous and uninterrupted 
circulation in the same direction is brought ahout. The action 
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engagement to allow the jaw to slide freely. The half-nut is 
shown at A and its spring at B. Mounted on the plain ends 
of the screw there are two collars C and D, which are connected 


of the forces causing movement, may be further improved by the 
special formation of the channel and the hearth chamber. For 
this purpose the upper part of the channel can be widened sc 
that the molten material rising by the thermal action from the 
narrower, lower parts can flow out through the upper part into 
the hearth chamber with less frictional resistance. A further 
feature is that the channel may be narrowed towards the 
upperend. This gives a greater velocity of flow in the upper part 
than in the lower part ; the upper part spurts the molten material 
like a nozzle into the hearth chamber, while the lower part sucks 
further material from the hearth chamber. In order to maintain 
the frictional resistance and the cooling surface of the channel 
as small as possible it may be formed of circular or oval cross 
section.—February 7th, 1929. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


305,107. August 25th, 1927.--Driciine Jigs, Atalanta, Ltd., 
of 1-3, Brixton-road, Brixton, Surrey ; and John Pearson 
Adamson, of ** Rookwood,”’ Church-road, Ashford, Middle- 
sex. 

A jig constructed in accordance with this invention is shown 
in the accompanying drawings. A and B illustrate two blocks 
which are to be secured together on the table of the machine. 
One face of cach block is provided with two appropriate V-shaped 
grooves C and D parallel to the edges of the face and arranged ina 











| together by a partial sleeve E. This sleeve can be rotated, in 
either direction, by the handle F, to push the nut out of engage- 
C ment with the screw.—-January 17th, 1929. 
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MISCELLANEOUS. 


| 305,110. September 27th, 1927.—APPARATUS FOR SINGEING OF 

CLoTHs AND YaRNs, The British Thomson-Houston Com 

| pany, Ltd., of Crown House, Aldwych, London, W.C. 2 ; 
and Ralph David Given, of 10, East Newbold-terrace, 
Leamington Spa, Warwick. 

The electrical singeing device described in this invention con- 
sists of a chamber insulated to prevent loss of heat and having at 
one side a mouthpiece with a slit for use with cloth, or a small 
aperture for use with yarn, and having mounted within it electric 
heating elements of any of the well-known types. The chamber 
is shown connected by a pipe A to a supply of air from a fan 
or compressor adapted to blow a gentle stream into the chamber 
and out at an elongated slot B towards which the chamber 
tapers. The air on entering the chamber becomes heated to a 
high temperature by means of the electric heating elements C. 

Over the slot B is a mouthpiece D, preferably of good heat- 
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suitable part of the face. The button E. which serves as guide 
to the drilling tool, is provided with a shoulder F and pierced 
with a central hole for the positioning of the drilling tool. A 
great advantage obtained by the jigs constructed according to 
this invention is that the drilling tool is perfectly guided and 
cannot deviate from its axis. It will be evident that as the drill | 
may be inserted from either end of either of the grooves C D, | 
four buttons of various lengths may be provided.— January | 
25th, 1929. 








305,450. October 30th, 1928.—MacHINE For BENDING THE 
PiLatTes or LAMINATED Sprines, Lancaster and Tonge, | 
Ltd., Engineers, Withington-street, Pendleton, Manchester ; f 
Joseph Butterworth, High Meadow, Grosvenor-road, | 
Swinton ; and Adam Smith, 115, Claremont-road, Pendle- | 

| | 
| 





ton, Lancaster. 

The aim of this invention is to provide an improved machine 
for bending the plates of laminated springs similar to those shown. 
In the proposed machine, which may be arranged horizontally 
or vertically, as shown in the left and right-hand drawings 
respectively, a set of convex dies A, B, C, D and E are mounted 
on @ revolving drum F, each die being made to suit the required 
shape of one of the spring plates in the set, but only one concave 
die G instead of five is used, and it it secured to the ram H as 
shown. The concave die G is made to suit the curvature of the 
plate having the smallest radius of curvature, so that it will only 





conducting material, in which there is a slot E forming a con- 
tinuation of the slot B, but tapering outwards. The wall F of | 
the chamber is shown covered with heat-insulating material. | 
The cloth G passes over the slot E, but does not rub against 
the mouthpiece, so that the fibres on the surface are free to 
project. This may be attained by running the cloth over rollers 

The hot air burns off the surface fibres, but is cooled by the 
cloth or yarn, the speed of travel being kept such as to prevent 
burning of the cloth or yarn. The quantity of air being heated 
is kept under control both as to volume and pressure in any 
suitable manner, and the distribution thereof is made sub- 
stantially uniform by the tapering of the slot E from the interior 
of the chamber outward. The taper and width of the slot may be 
made adjustable in any suitable well-known manner. For use 
with yarn the slot is replaced by a small aperture.—.January 
28th, 1929. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
| notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
| of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
TO-DAY. 

INSTITUTION OF CiviIL ENGINEERS : BIRMINGHAM AND DisTRICT 
AssoctaTion.—Chamber of Commerce, New-street, Birmingham. 
a “The Development of the Generation and Distribution of 
: Electricity in the British Isles,’ by Mr. Archibald Page. 6 p.m. 

InstrTUTION oF Locomotive ENGINEERS: NorTH-EasTERN 
CenTrRE.—Hotel Metropole, Leeds. ‘‘ Experiments on Buffer 
Springs,” by Mr. T. Robson. 7 p.m. 

Junior INSTITUTION OF ENGINEERS.—At 39, Victoria-street, 
8.W.1. Informal meeting. “ Ventilation,” by Mr. D. A. 
Collin. Slides and demonstrations. 7.30 p.m. 





press on the ends of the other plates, the bottom or concave dies 
determining the shape of each plate. A ratchet or pin wheel J 
is fixed to the side of the drum F, having the same number of 
pins or teeth as there are dies on the drum, and spaced pro- 
portionately to the length. A pawl K is attached at one end to 
the ram or concave die G, the other end being shaped to suit the 
pins or teeth on the ratchet or pin wheel J. The spring plate to 
be pressed is placed on the die A and the concave die G is pressed 
against it by the hydraulic ram H. On the return stroke of the 
ram the paw! K engages with one of the pins on the pin wheel J 
and automatically revolves the drum F until the next die B is 
in the correct position for bending the next plate. This process 
is repeated until all the convex dies have been brought in turn 
opposite the concave die G. Instead of operating the concave 
die G by hydraulic power it could be moved mechanically in a 
similar manner to that in which the movable die of a brick press 
is operated.—February 7th, 1929. 
304,024, October 16th, 1928.—PaRraLieL Vices, H. Miller, 
Leeds Lock Works, 30, Great George-street, Leeds. 

This vice is of the quick-acting type, in which a half-nut is 

engaged with the serew by a spring but may be pushed out of 


MANCHESTER ASSOCIATION OF ENoINEERS.—-The Engineers’ 
Club, 17, Albert-square, Manchester. ‘* Foundation Engi- 
neering,”’ by Mr. Burnard Geen. 7.15 p.m. 


PuysicaL Socirety.—At the Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W.7. Annual 
general meeting. Presidential address, ‘The New Acoustics,” 
by Dr. W. H. Eccles, F.R.S. 4.45 p.m. Editing Committee 
meeting, 3.15 p.m.: Council meeting, 4 p.m. 


Roya Institution oF Great Britain.—21, Albemarle- 
street, Piccadilly, London, W.1. Discourse, ‘* Penetrating 
Radiations,” by Sir Ernest Rutherford, F.R.S. 9 p.m. 

West or ScoTrtanp Iron anv Sreew Instirute.—tIn the 
“* Societies’ Room,” No. 24, Royal Technical College, George- 
street, Glasgow. The Council will meet at 6.30 p.m. in Com- 
mittee Room No. 26. Annual general meeting. “ Elastic Limit 
Steel,” by Mr. F. G. Martin. 7 p.m. 











SATURDAY, MARCH 23ep, 


CHELSEA PoLyTecunic.—Manresa-road, London, §8.W. 3. 
Conversazione. 3 p.m. 
Royat InstiruTion or Great Brirain.,—2l, Albemarle- 


street, Piccadilly, London, W. 1. ‘* Molecular Motions in Rare- 
fied Gases,” Lecture IV., by Sir Ernest Rutherford, F.R.S. 
3 p.m, 


MONDAY, MARCH 25rn. 


INSTITUTION OF MecHANICAL ENGINEERS,—Storey’s-gate, 
St. James’s Park,S.W.1. Graduates Annual Lecture, “ Aircraft 
Engineering in its Relation to Mechanical Engineering,’ by 
Wing-Commander T. R. Cave-Browne-Cave. 6.30 p.m. 





TUESDAY, MARCH 2é6rua. 





Royat Society or Arts.—John-street, Adelphi, London. 

| WC. 2 “The Base Metal and Mineral Resources of South 
| Africa,” by Mr. H. Warington Smyth. 4.30 p.m 
WEDNESDAY, MARCH 27ra. 

INSTITUTION OF Crvu. ENGINEERS.—Great George-street, 

Westminster, S.W. 1. Students’ meeting. Informal discussion 





on “ Roads,’ opened by Mr. Donald Hamish Little. 6.30 p.m. 


INSTITUTION OF ENGINEERING INSPECTION At the Rooms 
of the Royal Society of Arts, John-street, Adelphi, London, 
W.C. 2.“ Acoustics in Relation to the Gramophone an 
Radio Loud-speaker.”’ (illustrated by lantern slides), by Mr. A. M 
Hallawell. 5.30 p.m. 





INSTITUTION OF PRODUCTION ENGINEERS At the Society 
}of Motor Manufacturers and Traders, Ltd., 83, Pall Mali, 
| London, S.W * Forging Manufacture,”’ by Captain F. W 
Spencer. 7.30 p.m. 

! . . . a » 

Newcomen Socrety.—In Prince Henry's Room, 17, Fleet- 


street, E.C. 4. “John Wyatt, and the Weighing of Heavy 
Loads,” by Mr. W. A. Benton. 5.30 p.m. 


SATURDAY, APRIL 6ra. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS: York 
SHIRE District._-Town Hall, Leeds. Resumed discussion on the 
address by Mr. W. J. Hadfield on ** The Local Government Bil! 
and the Municipal Engineer, with Particular Reference to the 
Compensation Clauses.’ 2.30 p.m. 


TUESDAY, 
INsTITUTE OF Marine ENoineers.—-85 88, The Minories, 
Tower-hill, London, E. 1. Joint lecture, “The Relative Merits 


APRIL Ora 





Discussion. 


of Pulverised Fuel and Mechanical Stoking and their Applica- 
tion for Marine Purposes,”’ by Mr. W. E. Woodeson, jun., for 
pulverised fuel, and Mr. J. S. Gander, for mechanical stoking. 
6.30 p.m. 


WEDNESDAY, 
or MINING AND 
Annual dinner. 


APRIL 


METALLURGY 
7.45 p.m. 


LOrTH. 


INSTITUTION —Hotel Cecil 


(Victoria Hall). 


FRIDAY, APRIL 12rx. 

INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS. 
West Midland district. Visit to the Stanton Ironworks, near 
Nottingham. 11.45 a.m 

SATURDAY, APRIL 1318. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS. — Joint 
meeting of the Yorkshire and North-Western Districts in the 
College of Technology, Room C 10, Sackville-street, Man 


chester. Local Government Bill, with particular reference to 
the Road Clauses,”’ by Mr. W. J. Hadfield. 2.30 p.m. 


MONDAY, APRIL 


INSTITUTION OF ELECTRICAL ENGINeEERS.—Savoy-place, Vic- 
toria Embankment, W.C. 2. Informal meeting. Discussion on 
** Power Supply and Railway Electrical Signalling,’ to be opened 
by Mr. M. G. Tweedie. 7 p.m. 


15ruH. 








Tue InstiruTe oF TransPport.—-Some five or six years ago 
the Prince of Wales agreed to become the hon. President 
of the Institute of Transport, and one of the few engage 
ments which it was recently announced that he could see his 
way definitely to accept was to the ninth annual dinner of the 
Institute on Thursday, March 14th. Air Vice-Marshal Sir Sefton 
Brancker was in the chair on that occasion, and it fell to the 
Prince to respond to the toast of ‘‘ The Institute,’ which was 
proposed by Sir Arthur Stanley, in the absence of the Lord 
Chancellor. The Prince of Wales made an exceedingly happy 
speech, wherein he referred to Major Segrave'’s world speed 
record on land as one of the bravest and one of the most sporting 
efforts that have ever been made. Mentioning his own hurried 
return to England from East Africa, the Prince said that the 
“ Enterprise,” covering 4071 miles in eight days, was a feat in 
which the Royal Navy and the marine engineers shared the 
honours. His journey from Brindisi to London was a master 
piece of organisation, and was covered in eleven hours less than 
the standard fastest timing. After a reference to the new air 
services to India and South Africa allusion was made to the 
presence that night of Lady Bailey, and finally to the rescues 
from Kabul. In that remarkable and successful effort 586 
people were conveyed in eighty-two aeroplanes, without a single 
mishap to passengers, at an average height of 10,000ft, and in 
the depth of winter. 


Evectrricity Com™itrrrees.—-The two following Committees 
have been appointed by the Electricity Commissioners :— Wiring 
and Hire-purchase in Rural Areas._-_Members, Mr. Li. B. Atkin 
son, representing the Cable Makers’ Association; Mr. H. 
Bentham, representing the Provincial Electric Supply Associa 
tion ; Mr. 8. E. Britton, representing the Incorporated Municipal 


Electrical Association; Mr. D. N. Dunlop, representing the 
British Electrical and Allied Manufacturers’ Association ; Mr 
J. T. Legge, representing the Incorporated Association of 


Electric Power Companies ; Mr. H. Marryat, representing the 
Electrical Contractors Association ; and Lieut.-Colonel W. A. 
Vignoles, D.S.O., representing the British Electrical Develop- 
ment Association. This Committee will, with Mr. E. W. Dickin- 
son as secretary, consider what steps can be taken to ensure that 
facilities for assisted wiring and for the hire and/or the hire 
purchase of apparatus are made available, wherever needed, 
to prospective consumers of electricity in rural and other areas 
of supply, and to make proposals for a practical financial scheme 
for the purpose. Charges and Tari ffs._-Members, Mr. H. Ben 
tham, representing the Provincial Electric Supply Association : 
Mr. A. C. Cramb, representing the Incorporated Municipal Elec- 
trical Association ; Mr. J. T. H. Legge, representing the Incor- 
porated Association of Electric Power Companies ; Mr. F. W. 
Purse, representing the London and Home Counties Joint Elec- 
tricity Authority ; and Lieut.-Colonel W. A. Vignoles, D.S.O.. 
representing the British Electrical Development Association, 
with Mr. C. E. Allan as secretary. This committee is to con 
sider the various kinds of charges and tariffs offered by autho- 
rised undertakers in connection with the supply of electricity 
for lighting, domestic, office and power purposes, and to make 
definite proposals whereby a greater measure of uniformity in 
respect of charges and tariffs could be brought about in the 
electricity supply industry. 






ce 


